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Ford Trucks. 
(Best Never Rest. 



People who build Rangers never 
forget that people who drive Rangers 
just won't tolerate imprecise sheetmetal 
fits, blemishes in the paint finish- 
unsatisfactory workmanship of any kind* 
And even though Ford is already the 
best-built line of American trucks f we 
never stop asking: Can we build them 
tougher? Could a fit be even thousandths 
of an inch tighter? 

Because we never rest, Ranger's sales 
lead over the competition just keeps 
growing wider** 



Suckle up- together we can save lives* 



THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS 
ARE BUILT FORD TOUGH. 



Standard With Ford Ranger. 
Truck. 

It’s no wonder Ranger owners 
always feel so comfortable. They drive 
a solid value. And Ford is determined to 
make it a lasting value. 






Protecting freedom takes hard work. Dedication. And sometimes sacrifice. 

But the rewards are great. 

Knowing that you're doing something important for your country. 
Feeling a sense of responsibility and accomplishment. 

Doing something you believe in. Stand Up, Stand Out. 

For more information on how you con serve your country, contact your local 

military recruiter today. 
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EDITORS 

NOTES 



# When we wrote about the project to build a tunnel under the English 
Channel (^England's French Connection Sept, I&B6), we envisioned the 
high-speed train being the main Jink between Great Britain and continental 
Europe, Mow, a company called Hoverapeed has thrown a monkey wrench 
into those plans. With the introduction of a regular high-speed ferry service 
between Britain and the Continent, those traveling between the European 
Community and Britain will have a choice. The ferry is already in service. 
The Channel Tunnel is on the verge of being completed. Both the tunnel and 
Lhe ferry ("Fast 
Ferry/' page 31) 
utilize break- 
through technol- 
ogy to solve 
problems and 
reach objectives. 

Our Science/ 

Technology Edi- 
tor, Abe Dane, 
found the hull de- 
sign of the ferry 
especially inter- 
esting, combining 
a cutting-edge 
ground-effect 

theory with a gigantic catamaran shape. I think you'll find his report inter- 
esting even if you never intend to cross the English Channel. , , . This issue 
also contains our third and final report on the new '§1 cars. Youll remember 
that our first report on early bloomers appeared in the April issue. The bal- 
ance of what's new from Detroit dominated our October issue. Now here's 
everything you w anted bo know about h 9 l imported cars. Automotive Editor 
Tony Swan again went the extra mile in researching our import report. In 
fact, he went several extra miles — per hour over the speed limit on at least 
one occasion while gathering material for this issue. Swan's not talking, but 

we hear he talked 
his way out of a 
13 Q-in-a -55 stop 
in Arizona while 
wringing out a 
new Acura NSX. 
His plea? Guilty 
with an explana- 
tion. . . . Soon , 
fear of flying 
may be a thing of 
the past. New ac- 
cident avoidance 
systems may, 
mercifully, bring 

an end to a rash of aviation accidents that have cost too much in human terms 
in recent years. Read "Happy Landings'" starting on page 41 for the whole 
story . Til) next time. 





Swan: guilty with an explanation. 




Dane on board the Hoverspeed Great Britain with Stephen OliI g- 
kry of In-Cat Designs, Great Brftftin builder. 
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Full rich flavor, not full price. 

Available in Kings & Kings Lights. 



SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 



ftPnihp Murm Inc 1990 

Mlr's. suggested retail price. 

Kings Lights: 1 1 mg "1 ar"' 0.7 mg mtottne - King?: 14 mg 
'"farf l.Q mg nicotine «v. per cigerelte by FTC method. 




LETTERS 



Power To The People 



Thank you for the article 
M The Hydrogen Age/' We 
have tu replace fossil fuels 
within not too many decades. 
Broadly, we have two alter- 
nHtivi?si Lhe nuclear-electric 
future and the sular-hydro- 
gen future. I am convinced 
LhaL the solar-hydrogen 
route is belter, for reasons of 
cost, environment and con- 
trol nf nuclear weapons, Bui 
nuclear -electric still has its 
believers, including notably 
y<sur major competitor* Pop - 
ular Science, We have to get 
che word out that solar- hy- 
drogen is a truly practical, 
here and-now choice. Thank 
you for your efforts. 

JOHN EL HODGES 
HLACKSSlJRG,VA 

Popular Science/ Ate those 
guys still amund f 

Clearly as the fuel driving 
our solar $y st loti. hiuI very 
likely our universe, hydro- 
gen is moat likely to he the 
fuel to solve our energy prob- 
lem*: here on Earth. As your 
article indirectly pointed out, 
the only way we could efee- 
truly ae water without using 
other fuels to produce need- 
ed energy in quantities larg- 
er than could be reclaimed by 
burning the hydrogen pro- 
duced would be through the 
use of solar energy. 1 was, 
however^ stunned by the 
problem of needing that 
much solar electrical genera- 
tion. The statement made 
was: “According to a study 
by Joan H. Ogden and Rob- 
ert H. Williams of Princeton 
University, electricity from 
a 244-mile-diameter array of 
photovoltaic cells in New 
Mexico could electrolyse wa- 
ter into enough hydrogen 
(and oxygen) to satisfy the 
energy needs of the entire 
U.S." A 244-mile-diameter 
array? That's over 46,000 sq. 




miles or nearly 40 percent of 
the slate of New Mexico. 
What do those people have 
against people who live in 
New Mexico? Seen in anoth- 
er wav. that array would uon- 
stitute more than 1.3 per cent 
of the entire United WtatesJ 
For every 10ft, * lO-ft, area 
in this country, we would 
need, on uverugi. 1 , n PV cell of 
12 * IflinJ How about nring 
this as a springboard to look 
at PV cell technology? 

BARTON W. HENDRIX 
PKNAElt. CA 

I t was bound to happen soon- 
er or later, right? The first, 
and who knows maybe the 
final, oil war in the Middle 
East, Are we doomed to spill 
our children's guLs on battle- 
field after battlefield until we 
inevitably run out of oil , or 
blast ourselves into eternity 
by going nuclear? 

There are alternate tech- 
nnlngics available to us that 
might just help pull us out of 
our rut forever and allow us 
to wave bye-hye to the 
OPEC nations and our de- 
pendency on them. One tech- 
nology with a great deal uf 
promise is the production of 
hydrogen gas from ordinary 
water via solar-electric hy- 
drolysis. The source of this 
power is eternal — just pure 



sunlight and water, forever' 

Hydrogen is no more or 
less dangerous than many 
fuels in use today, hut so me 
people are scared oJTiL It‘S 
important to inform the pub- 
lic that hydrogen production 
by this method has absolute- 
ly nothing to do with hydro- 
gen bombs or hydrogen 
fusion. With careful han- 
dling, hydrogen gas is no 
more difficult to manage than 
propane, and in many ways 
safer when vented properly. 

In my humble opinion, this 
technology may be our best if 
nut totally perfect solution to 
many of our problems, l can- 
not tolerate Lhe idea that we. 
like junkies, are duomei I end- 
lessly to kill off each other for 
a poisonous black fix. If Lhe 
public generally were to 
learn of the benefits uf free- 
ing ourselves from OPEC 
control over our till supplies, 
nut to mem ion all the other 
advantages, maybe (hey 

would support changing uur 

ways and insist that we pre- 
pare for a safer anil saner fu- 
ture. 

JOHN MURRAY 
VANCOUVER, CANADA 

Highway Patrol 

I^t r a get real! The only rea- 
son anyone would spend $260 
to J400 for a radar detector is 
so they could break the Speed 
limit with impunity. Holy 
cow! No fine Unintentionally 
finds himself driving at B0 
mph. Can we expect an arti- 



cle comparing burglar tools 
in t h e fui ure? E’A i ' L tense E! 

SPH1NDVILLE f NV 

I cannot help bul be in- 
trigued by your 4i Sign Of The 
Times" art Erie from your 
Aug. 1916 fcmie in Time Ma- 
chine. The sign urged motor- 
Ests to voluntarily drive 
within a 30- mile- per- hour 
speed limit su that speed cops 
would not be needed to en- 
force the same. You conclud- 
ed the piece by wondering 
what became of the idea of 
an honor system regarding 
speeding, then on the facing 
page ran a full page ad for a 
radar detector. 1 believe if 
you have not answered your 
own question, you have cer- 
tainly provided a due. 

DAVID ft. PENNY 

Mimmxvm r T$ 

Rack ’Em Up 

I am the owner of a company 
named Wooden Luxuries. 
We d<J custom kitchens r 
baths, specialized furniture 
and so on. Even with my 12 
years of experience, your 
pool table project (page 74, 
Dec. 'SB) was a challenge. Al- 
though (he plan railed for 
mahogany, l built my table 
out of cherry wood. And with 
the exception of how 1 routed 
the edges using different 
bits, it is identical La ymirs. I 
hapn to see more projects 
like this unc in the future. 

DOUG LAST. STEWART 
ASHEVILLE, SC 
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Old Timer knives 
are like good friends. 
After 40 or 50 years, 
you’re just getting to 

1 rt-» /%T v T i-U Our patented SeaJed- 

KTl tl W T n PTTl pin Construction" makes 

■IvlAv/TT Ulvllli Schrade* oocket knives 



' makes 

Schrade * pocket knives 
the strongest In the world. Which is one reason we back them 
with a lifetime warranty. So while 
friendships don't always last, 
good^ookin . great-handi in ‘ 

Old Timer knives do. 
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In a side-by-side comparison between the Honda Accord and the Plymouth Acclaim, the 
differences are clear. The Acclaim has more interior room, more passenger room with 
available seating for six, greater power with available V-6 and turbo, standard driver f s-side 
air bag and our exclusive 7 year or 70,000 mile powertrain warranty* All told, the Acclaim 




Honda Accord. 

jMiieiithhHWtf ainfictUM np&iv 



*PtOtKti rrupix 1 , pnmtnp and firvrrt uutes butty rUsL Pin ugly ! sM: lliTilied wwiMfly at deakr. R«trit>:injH aptily 
tBastatkJiEf jftki tueupaiiwci. S(d. eqiMp- may Tkxkle- up b* afetyic ftymtniifavthifyite tSw 



Advantage: Plymouth 



has over 50 standard features and a price tag that’s over 
$1500 less than the Aamtf So just call LSOO-Plymoltth 
for purchase or leasing information. Or visit your local Chry sler-Pl ymouth dealer for a test 
drive. The Plymouth Acclaim. When you consider all its advantages, nothing compares. 



NO COMMMSON. 



Move mom. 

More available 
seating. 

Longer power- 
train warranty. 

Available V6. 

Standard driver's- 
side air bag : 

Over $1500 less. 




Plymouth Acclaim. 





TIME MACHINE 



75 YEARS AGO: DECEMBER 1915 



Stage Fright 

The 20lh century wbw taming 
the wild, wild West, but b;nl 
guys still stalked the moun- 
tains ufCutunidu. T rj counter 

their depredsthms, one mo- 
torised atageeeach operator 
outfitted his vehicle with a 
wire -mesh cage for mail and 
passenger's valuables. The 
lime and effort needed tn 
break into the cage, he rea- 
soiled, would deter ruhberv. 
In ease the stage ran into real 
desperadoes, however, be 
advised supplanting the cage 
with a steel pillbox housing 
several well-armed gunmen. 




POPULAR 





Mountain Climber 

In another example of 

technology laming the 
West, electricity was 
overtaking steam a* 
the driving force along 
the railroads of the 
Rockies. Steep in- 
clines tended to Las 
steam engines, which 
often choked posse fi - 
bers with su, tfu r oils 
Fumes. So the Chica- 
go, Milwaukee an A St. Paul 
Railway electrified a -1-10- 
mile route through Montana 
amt marshaled 42 of the 
world's biggest electric loco- 



motives. The trains, which 
used the new technique of re- 
generative braking, soaked 
up 3000- Vi sits IX.’ from near- 
by hydruekctric plants. 





50 YEARS AGO: DECEMBER 1940 



Prop Tracks 

Before the birth of the Inter- 
state Highway system, rail- 
roads offered dead-straight 
right* of way that inspired 
visions of transportation uto- 
pia. Our cover story pro- 
posed replacing tracks with 
6 -Iuk highways. Itop-driv- 
on vph Series would race down 
the inner lanes at 200 mph, 
balanced on a single line of 
rub he r wh eel a r Moa n whi le r 
serpentine, articulated 
freight trucks would domi- 
nate the middle lanes. The 
outer lanes would be re- 
served for passenger cars. 



Kamikaze Robots 

Although television Was an 
infant science , Lei coper a ted 
weapon* were already on the 
drawing board. Two Chicago 
engineers outlined a remote- 



ersn Lrni miniature dive- 
bomber that sought mil its 
target with the aid of a TV 
camera. Flocks of the 
drones, shepherded by a cun- 
tnd plane, could carry out 
carpet -bombing misaions. 





25 YEARS AGO: DECEMBER T965 



Do-It-Yourself Xmas 

Mn-his-hu home-shop proj- 
ects were our theme. We 
gave you plans fur moving 
yard displays animated by 
pljl]eys H connecting rods and 
small direct-drive motors. 
Toy idea* included spring- 
driven boxing puppets, sure 
to he a knockout with the 
boys, and a doHV house based 
on your own home. To bring 
our plans to life you clipped 
patterns from the magazine, 
soaked them in vegetable oil, 
mounted them on slides and 
projected the images onto 
plywood. 





Surface Effects 

The ‘60,s saw the evolution of 
the hovercraft from nautical 
novelty to workhorse of the 
English Channel lit 1965, 
California commuters expe- 
rienced the United States' 
first commercial air-cushion 
service, A Gfl-mpb British 




model churned across the 
San FrancLscn Bay right up 
onto the runways of Oakland 
international Airport. 
Meanwhile, naval architects 
were developing second- 
generation cruft „ from 3-man 
sport models to 500- passen- 
ger behemoths. PM 
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PENTAX 



CUMBER 
ZOOMS UP 



JUST BYH 

USING HIS 10 



You won't need backpacks or hiking boots to 
accomplish this feat, as long as you're smart enough 
to lake along your IQ— 1 lie super slim IQ Zoom 700. 

This incredibly compact camera offers a full range 
of automatic features that :ue simple to operate- So 
you can concentrate on enjoying the scenery instead 
of worrying about how to capture it . 

The power zoom lens, first introduced by Pen tax, 
lets you choose any focal length between 35mm and 
70mm, plus a macro setting for dose, detailed images. 
The IQ Zoom 700 has many other features that lift picture-taking 
to new heights. Built-in auto flash, backlight compensation, daylight 
sync and slow -shutter speed syne assure beautifully exposed photos 
from dawn to dark, outdoors or in. 

The pushbutton ease of this camera even has such unconventional 
features us a multi-exposure mode, and the self-timer lets you capture 

yourself as King of the Hill, ! wire, with 
only one setting. 

See how easy it is to reach the peak 
of picture-taking? Just be smart enough 
to use your IQ. 



Xing Qf the Hill al . Jfmm 



jfcjprti in h)i rhtiiTF) 



Ail picture teikPTt wUh tte IQ Zoom 7Dti find KodnJc Ektar fiim. 




The answers to your insurance 




\ ’ 



Or si 

Insurance terminology can often be confusing. Which is why a Prudential agent will answer as mam 
you can understand. So you can get your insurance needs off the ground. 






questions can be complicated. 




questions as you have, as many times as you want, in everyday words 
Your piece of the Rock, We won’t let you get il, until you’ve got it. 



ThePrudential 





cmmmiciubt 




in a boom box, 





The answer is at year fingertips. 

The Copper Top™ Tester tefli you instonlly 
if a battery is good or if H needs lobe replied 
So you need never gel stuck with n boom bar 
That won 't work. 

If you're not sure how much power a buttery 
hds left - just pop il in the tester. It's port of 
the package. It's absolutely free. And it's only 
from Durodl. 



how much power is 
left in this battery? 
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Japan's Jumbo Jet-Freighter Of The Future 

TQKYQt pJAPAN — J apan 1 *? goals, the cargo ship will run 
principal shipbuilders have tin 2^,000-hp gas 'turbine 
joined forces with govern- poiverplants featuring ce- 
ment researchers to create a ramies and other advanced 
high-speed super freighter materials. The engines, four 
that will leave existing cargo p^ r ship, s h tmld boast 00 per- 
shtoaintts wake. cent thermal efficiency and 

Th^ Techno-Superltner is need a third the maintenance 
expected to he 380 ft. long, of con ventional engines, 
and carry more than 1000 At full throttle, the Super- 
tons of cargo at 30 knots. liners speet I will be 2H> Limes 

Two versions are under Lhe average sjHfed nf con vem 
consideration, Mitsubishi tional container vosseis, 
and Mitsui are examining a That pace will allow the ship 
surface-effect variant, es- to make the Tokyo-to-Tai- 
sentially a big hovercraft, wan run, normally a 3-day 
Meanwhile, Kawasaki, IHI P trip. In tees than 24 hours. 

NKK, Sumitomo and Hitachi Travel time to the U,S. 
are looking into a small- would be cut in three days. 



Highlights This Month 

■ Splash Landing — Jet-powered seabird 
may be the mightiest plane yet 

■ Person To Person — Satellites and handheld 
phones link any two points on Earth. 

■ Electric Or earns— NASA has an eye on 

the ion engine. 

■ Sky Surfers — Hypersonic planes ride their 
own shockwaves for better lift 

■ Space Regatta— Solar wind carries 
interplanetary sailcraft to Mars 

■ Now You See Me — Magellan Venus 
probe stops playing hard to get 
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far several vraverider vehi- 
cles*. including a hypersopic- 
engine testbed and a Moch-fi 
business or spy jet. 

Meanwhile, University of 
Maryland researchers pro- 
pose a Mars mission using a 
wa verifier that carries out an 
aerogravity assist flying Lip- 
Ride down through Venus’s 
atmosphere. The wave- 



Wave riders Include Ohio Suit i 
Stingray business Jet |left and 
right ) and unmanned hyper- 
sonic engine test beef [cental 

rider’s high lift-to-drug value 
would work in reverse, pull- 
ing the craft down into the at- 
mosphere. so that when it 
slingshots off to ward Mars, it 
gains the maximum boost 
from Venus’s momentum. 



Shockwave Surfers 



COLLEGE PARK. MO— 
A future hypersonic aircraft 
may surf an the shockwave 
produced by itri blistering 
passage through the air. 

On such a vehicle, called a 
waverider, the shockwave 
clings to the leading edge, 
confining the high-pressure 



^□ne behind It Lo the plane s 
underside. The w a vender 
thus eiyoys a lift-tu-drag ra- 
tio 10 times that projected 
for convent ion til hy per hi j ni c 
planes. 

Under a NASA design 
program, Ohio State engi- 
neers have developed specs 



Tilt-Prop Afternative 



LONG BEACH, CA— A hy- 
brid aircraft with tilting 
props mounted mid wing may 
offer a low-cost, high-per- 
formance alternative to the 
V-22 Osprey tilt-rotor. The 
Patriot, under development 
at American Aircraft Curp., 
will dash at mure than 436 
knots and have an operation 
al ceiling near 45,000 ft. 

Engines lie above the rear 



fuselage, not al the wingtips 
as on the Osprey. Their posi- 
tion reduces wing- loading, 
which adds to maneuverabil- 
ity and gives the aircraft a 
stall speed of between 30 and 
GO knots. The props them* 
selves are far simpler than 
the V-ZZ’fl, sacrificing hover- 
mode maneuverability for 
light weight and economy. A 



ducted fan in the aircraft's 
nose provides extra stability 
in vertical flight. 

A AC has designed three 
variants: an ordnance-laden 
guns hip, a troop- lift version 
and a commuter shuttle. The 
company revealed a nonfly- 
ing prototype at last sum- 
mer’s Dayton Air Show. 

Patriot tan carry up to 46 
troops or pack maiii vc 
firepower; arrayed around 
360 . for ihotk auault. 




X marks the spot where dilp- 
etching X-rays emerge. 



Cheap X-Rays 

ITHACA, NY — Instead of 
dropping megabucks for par- 
tide accelerators (see Tech 
IJ|rfhiU- E pjLge I H, June 1KIK 
electronics firms could make 
chip-etching X-rays much 
more cheaply, spy Cornell 
University physicists. 

They've crossed two mag- 
nesium wires between elec- 
trodes on a pulsed power 
generator. Pubes packing 
500,000 amps Vaporize the 
wires. Where the wires 
crows, radiation erupts, in- 
cluding X-ray a suitable to 
write ultrafine circuits. 




: More T?t:h Update on page 1 7 ) 
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THE 

SIMPSONS 

T-SHIRTS 

Let everyone know who 
your tavonle family is? Full 
color design on eas.y-care 
shirts. Available in kids' 
sues, from infant to ?0. 



WHAT'S 
THAT SMtLLf 



way you 

LITTLE...* 



GAN&WAy. 

MAN! 



THE SIMPSONS FIGURES 

Sland-up 3-D replicas 
gI your favcmla 
characlers from 

f ihe hii TV show. JIk 

each with a M * 

fecognizabl 0 
saying. 

Ages 4‘Up. >** _ 



Thu SrTTi^pnna 1 ' l||*Jd TwanlhnlJi Cenfury Fas 
Film Corfu* arwn WJ nghm nHM^ed 



SHOP N SAVE TIL MIDNIGHT MONDAY-SATURDAY! 
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Sega Ganosts 

TOMMY LASORDA BASEBALL 

Gonesns 

THE REVENGE 

OFSHtNOBt 

SOME PRICES MAY BE 
LOWER IN STORE. 



Sega Genesis 

GHOULS N GHOSTS 


54 “ 


Sew Genesis 

GOLDEN AXE 


59 “ 


Saga Genesis 

PHANTASY STAR II 


79 “ 



GENESIS 

SYSTEM 

Amazing 1&bit technology 
brings the graphics and 
game play of the arcade 
into your home. Includes 
control pad, awesome 
Altered Beast game. 

189 " 



Also available. 

GENESIS 1044 

CONTROL PAD . . 10” 



POWER BASE 
CONVERTER 






GAME BOY 



NINTENDO GAME BOY 

Unique portable video game 
system with quality graphics 
brings the power of Nintendo 
lo the palm of your hand! | 

Includes stereo earphones. KM I 

Video Link for simultaneous " 

2-person play,. Tetris Game t ;■ i-t i 
Pak and batteries W " 

Also available 

GAME BOY RECHARGEABLE 
BATTERY PACK 



game boy . 



''rrtdii 



GAME BOY NYLON 
CARRYING CASE . 



rinw* 



(Nintendo) 



NINTENDO 
ACTION SET 

Popular video game 
system with control 
deck, controllers, 
Zapper light gun, 
and Duck Hunt/ 
Super Mario Bros. 
Action Pak. 

Also available 

NES FOUR SCORE 

NES ADVANTAGE 
JOYSTICK 






fliriJtHiwIi 
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ATARI LYNX 

Portable game system 
with AC adaptor, 
California Games 
cartridge, ComLynx 
cable which lets you 
play with up to 8 
other Lynxes. 



179 " 



Aran Lynx 

GAUNTLET 

Atari Lynx 

KLAX 

Atnn Lynx 

BLUE LIGHTNING 

Atari Lynx 

SLIME WOHLD . . 



S commodore 



COMMODORE 
64C TEST PILOT 

Complete computer system wrlh 
1531 dsh drive, joystick. BF 
modulalor, plus FIVE acllon Simula* 
lion programs, like "Advanced Tac- 
tical Fighter" and "Tomahawk''. 



299 " 



1541-11 DISK DRIVE 

External 5 V* " (loppy disk drive lor lAAQl 
C64 and Cl 28; storage capacity of |l|l|«lf 
1 70 kilobytes, small footprint. IUU 



1084S STEREO COLOR MONITOR 

RGB Compose cofor to maximize 
the video capabilities of your Com- 
modore computer, 13 rt monitor. 



339 " 







FISHER-PRICE 
TOURNAMENT TABLE 

The 3-i n-1 game center! Offers three action- 
packed games the entire family will enjoy Fast 
and easy to change from game to game, plus aji 
game pieces and surfaces store right in the (able 
Ages 7-up. mw; AAtMCB-m not 



179 *' 



EASY STORAGE 

SOME PRICES MAY BE 
LOWER IN STORE. 



TABLE TENNIS 



GLIDE HOCKEY 



FisherwPrice 



I 





NIKKO’S RADIO CONTROL 
BLACK THUNDER 

Loud and proud, (he Black Thunder sounds as 
tough as it looks! Featuring real engine sounds, 
screeching tires and a working horn, this 
macho pickup also works in two forward 
speeds plusreverse Includesoversized 
air-filled off-road tires, and a full-function pistol 
grip transmitter Ages 6-up 

<9V ballBTy, 7 zv PflCH rtffl rRCluOiti) 





NIKKO’S RADIO 
CONTROL CESSNA 

Gel the holidays off to a flying 
start! 1/15 scale Cessna flies at 
your command with precise 
rudder control, automatic motor 
cut-ofl. charger. Ages 10-up. 

D r cinghi AA baMri« mchjdea) 



\ 

1 




A. MICRO LIGHTS 

SPECIAL OFFER! Free Micro Lights 
vehicles wild purchase of 2-Pack. 
Details at Store. 



1» 



B. ELECTRONIC CITY PLAYS ETS 

Choose Combat or Emergency City, 

It's Micro action with electronic lights 
and sounds. Ages 5-up, 

[Vehcle, tvrti AA btirtari&i not ffcjuo&df 



C. SUPER MICRO LIGHTS 

Working head and tailNghts, plus 
light- up interiors. Ages 5 -up. 



D. BLAZE & HOAR VEHICLES 

Each 1 uaturas working light, plus two 
different sounds end its own building) 
Ages 5-up. 

SOME PRICES MAY BE 
LOWER IN STORE. 



i 
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MARVEL SUPER HEROES 

CheO&e Irorn a at your all-time 
Favorite com -c book 
heroes, ench with j|Q I 

accessories an d fully (|3i 

articulated. Ages 5- up. uEm 



MARVEL SUPER HEROES 
TRAINING CENTER 

Spac^tly assigned foaiures comple- 

mem the umque power 

and action of each A AQQ, 

f ig-ura . Ages Sup. M M«I 5 I 

«*d rnmMti 9m U 



CAPTAIN AMERICA'S 

TURBO ROADSTER 

Free- wheeling vehicie with ramming 
shield and getaway 
glider wing Opening 4"pQQ 

roof. Ages Sup I 133 

]V*p,rw fiqia iboparnEBiyl 1 9 



SPIDERMAN'S ROADSTER 

Muiii-pyrpose. free-wheeling vehicle 
with hinged canopy, 
exlen-sion cable spidir- 



web Ages 5-yp 

|Figu-"o sod Hppralnlyj 



GEOFFREY GIRAFFE 1 

HEAVY IRON TRAIN SET 

Six- unit electric sel with die-casl smoking loco. 
Geoffrey boxcar. 45x27” layout. Ages S-up. 







ROLLER DERBY ROLLERS 

We promise you'll really rock in these 
Rollers. The hottest roller skates to hit 
the streets in years, each Natures 
urethane wheels end toe slops, seated 
bearings, lightweight chassis and 
double-action aluminum trucks, Men’s 
sizes 6-10 or women's 6-9. ^ 



ftollEfiJXera 



MICHAEL JORDAN 

ELECTRONIC COUNTDOWN BASKETBALL 

The seconds are counting down, MJ has the ball 

and ha passes to you for a 3-pointer at the 

buzzer. You let fly with a fadeaway end it hits! So 

now you can do it every night with Countdown 

Basketball. Electronic shot dock and scoreboard a 

let you play with up to 4 players at once. Also in- ■ 

eludes iwo balls, T adjustable pole, basket, net m Qfl Q HI 

and detachable ball-return net. Ages 5-up. m 

(Fmr Aa nor ir^lu^f^ mt W 
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[MURKER 

BROTHERS 



ENCORE 

Song-filled party game that tests 
each team's knowledge of lyrics, 
racing against the clock. Adults. 



TRIVIAL PURSUIT 
1960'S MASTER GAME 

Wear your Nehru if you really 
want to do well; tests headlines, 
sports, more. Ages 1 3-up, 

SOME PRICES MAY BE 
LOWER IN STORE. 



TRIVIAL PURSUIT 
1980'S MASTER GAME 

The decade's only a year gone, 
but how well do you remember 
names and events? Ages 13-up. 



CLAIM TO FAME 

The new party game in which you 
can do anything to win . . . but 
you’ve only GO seconds! Adults. 



TRIVIAL PURSUIT 
DISNEY EDITION 

Separate question/answer cards 
for adults and kids, so the whole 
family can ptay. Ages 7-up. 



r;wua 






SCATTERGOFUE3 

How many categories 
can you match 
using words mai 
b«gin with the iaq 
same teller? 1119 
Ages l?-aduH III 



JENGA 

Can you keep Ihe 
tottering tower a 
Irom topping? jj 
Ages 8-up. ' 



ELECTRONIC 

TALKING 

BATTLESHIP 

Nils and sinkings are 

announced 1 

Ages S up Afl 



I F-C-.tr M MtlSUB* 



SOME PRICES MAY BE 
LOWER IN STORE. 
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Global Remote 
Phone Service 



lon-THruster Space Engines 



TULLAHOMA, TN— Seek- 
mg alternatives to chemical 
Lockett, NASA und other 
Kpace agencies are eyeing 
weight - mi ving electric pro- 
pulsion $ystaDi«. One front- 
runner i&i ihe ion thruster, 
which ho* the puieMijil tu oat 
ii M ll r * missi on ro u n d-t rip 
time ta nine month*. 

In an inn thruster. a gas 
such its xenon is fired into an 
ionization L-h Limber. when? it 
meets a shower of electrici- 
ty— electrons racing from a 
cathode to an anode. The 



electrons strip other elec- 
trons from the gas atoms, 
converting the a loti is into 
charged inns. 

Charged grids located be- 
hind the* chamber accelerate 
the ions into a thrust beam. 
Beyond the grids, a second 
cathode restores neutrality, 

Small-scale European and 
Japanese ion thrusters will 
be launched on test uateHite* 
in 1992, Meanwhile r NASA is 
probing durable grid materi- 
als with an eye tn nailing up 
fora Mai> mission. 



amom 
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■ NFUTRAtEZEH 
CATHODE 



Initde ion! ration chamber. magnetic field |yeltow( keeps ions and 
electrons away from walls to Irnpravc engine efTldency. 



NASA's Green Machine 









MOUNTAIN VIEW, VA 
— When astronauts return 
from missions, they're sick of 
freeKtnlried rations and of- 
ten crave fresh produce. To 
satisfy that desire in spare, 
NASA 1 s Ames Research 



Uepter is developing a hy- 
droponic garden to fit a 
standard eijLitpnu-nt rack on 
h pace Slat i i in Freedom . 

Inside the salad machine, 
teitucp. carrots, tomatoes 
and other Vegetables will 



Space pi tints in sride-out ctiambers [lefrp can spr out upiide-down in 
m krogra vjty . Working model [above \ has grown lettuce. 



gro w i n & >i lle#s nut r i e ml sdu- 
tiuns. Output requirement*: 
three salads per person per 
week for a crew of four. 

Water transpired by the 
plant- will recycle into the 
nutrient delivery system and 
may ultimately supply pota- 
ble water for crew consump- 
tion, In addition, the plants 
will add oxygen to and re- 
move carbon dioxide from 
the machine 1 * air B which can 
be furnished Lo Lise cabin en- 
vironment as part of a bio- 
re ge ne rsit i V e li fc -s u ppor t 
system, 

Ames currently has a 
working model and aims for 
an operational rack system 
by the launch date of the 
Space Station. 



SURAL MB T KG, IL—The 
most ambitious u*e of i he 
coming generation of low- 
cost, lightweight satellites 
yet proposed is a worldwide 
telecninmu nicati o n s system 
organized by .Motorola. The 
nut work * called Iridium, 
would allow callers to com- 
municate from anywhere, 
without knowing the location 
of the dialed party. 

Se vei lty-se v e n sa tell i tea , 
each weighing only 70 m 
pounds, wtiLild circle the 
globe pole- to- pole in iuW 
Earth orbit* ensuring that 
every point on the planet 
would be in line of sight w ith 
ll spacecraft. Each satellite 
wtiuJd project a ^-rnile^dk* 



coverage “celT that sweep* 
acres* the surface as Lhe 
spacecraft orbits. 

Motorola hopes to begin 



launching the satellite.- on 
expendable rocket# in 1W, 
possibly using Pegasus- 
winged, boosters. 



Iridium Pigtail takes call from 
remote nandsev checks billing 
via ground station, and relays 
call via sister satellites. 
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Super Cargo Seaplane 



PARIS, FRANl’E — A jji- 
gantie ^-engine cargo plane 
would operate strictly fn un 
the- seas, under a proposal 
allied by a study group here. 

The plane, designated My- 
den JiMHi, would have a maxi- 
mum takeuff weight of ±2 



mi [lion pounds. out Editing i he 
current world heavyweight 
champion — t he Russian 
Aft-221i A/rjyp— by a million 
pounds. 

The Hydro 2(1 Shi group 
suggests mark i mo shipping 
outfits that have heavy-lift 



machinery and container fa- 
cil Stirs? in place could operate 
the aircraft. This would keep 
the behemoth from pummel* 
ing runways and adding to 
congest o 1 1 f re igb l - 1 ortn u sal 
airspace. The piano would 
have un landing gt«ur. 

The group is currently so- 
liciting interest in feasibility 



The 330-fL-long cargo seaplane 
will he warld'i JDigge-st stron- 
g«i aircraft, if French tuckers 
win support from planemakers. 

studies from U,iv t Soviet 
;u a I J ft \ Kin a ao re isf awi - n j rn - 

parries* aiming ultimately to 
assemble a multinational 
consortiuni to build the 
cargo plane. 



Rover That Rolls Over 



PASADENA, CA— Contln- 
nine the quest fora foolproof 
Mar- rover, engineers sit 
NASA’s JeL Propulsion Lab- 
oratory iJPI j have tackled 
this question: What happens 
if the unmanned explore r ac- 
cidental iy flips over? 

A pair of auxiliary wheels, 
linked to the front wheels by 
twin levers, would enable a 
capsized rover to right itself, 
as well as negotiate steep 
slopes and ledges. Wheels 
soul levers on the unmanned 



vehicle would be indepen- 
dently powered. 

Should the rover land on 
Its bark, the auxiliary wheels 
would swing forward and un- 
der £ In- front wheels, raising 
t h i 1 firm t of t h e a rt ic u 1 a l e< I 
vehicle. The rear wheels, 
mounted un movable arms, 
would 1 hen climb river the 
auxiliary wheels and front 
wheels until the rover turns 
over, 

The extra wheels would 
also act sis outriggers to sta- 





Q ^ f) 












(S?\ 











in lop three fiamei, catra wheel* move undef nipped rover, flat tom 
Frames showv rear wheels rolling over other wheels lo right rover. 



bilize the vehicle on uneven 
terrain anil help drive the 



rover up Martian hills as 
steep as 40\ 




Fiberoptic* Latest Angle 



LQNti REACH , C A— Gsme 
fish that feed at grout uceah 
depths often ignore conven- 
tional lures because surface 
light doesn't penetrate far 
enough Lo make Lhem visible. 

A California inventor may 
have overcome!' the problem 
by developing an electrically 
powered deep- sea I Lire lhal 
mimics bioluminesrartee, the 
firefly-like light given off by 

Artificial bio luminescent squid 
uses rhe Flaih of flue rop pcs ip 
rool preying fish. 



deep-sea shrimp, squirt and 
some small fish. Tuna, marlin 
and shark often dive deep to 
prey or these hio luminescent 
organisms. 

Light-emitting i liodes feet I 
opticjd fibers, which distrib- 
ute a decej A i v-e gb ?\v t hro >U gh 
the rnock-Mpdil'- tentacles. 
The lure’s body resists deep- 
water pressures and has a 
fists h ligh 1st y [e deptv.sri hle- 
(dBstleon.offawitck 

Inventor Murk Treon has 
patented the device and is 
testing prototypes. 
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Lfith gel ti B&Qemei OuGfcte up 
Sra ypm Outvptrfel flualtF tv* 
refmfi gt mu iimiio*} wurr^r. 



230 tb$. ft tfstandard torqm 



t 6 G horsepower. 



Shift on the fly fnsta Trac. 



tilt Ittfhi btti un Sf-ioeai I i&ngl n rplr E=-uf The suopprl Jj-iSI not prgle^ H&U <n an gccudent Chevralel Uw Cfie^njlfejeintflam ttgt &-OQre rpgisl&rettl 
iracmiTiHrha and: Chft F «a d lr*3Smaf* *H me GM Cotp CM Gorp All F1lyMI= FtewrvfnJ Bated uti fB99 ’i^m-uary Ifuan «y-!iTfiil wrt cUt.i 



C/ieiy S-70 fla/a 4x4, 4.3i. l/SS. 7fte biggest engine in a compact pickup, It’s another 
reason more truck owners switched to Chevy last year than to any other truck* Chevy S 10 Baja 
4x4. Winning the hearts and minds of bona fide off road enthusiasts. With more standard 
horsepower than Ford. More standard torque. Anytime you buckle in, it’s a rush. 




More People Are Winning With 



Of America. TODAYS TRUCK IS CHEVROLET ’ 



OJQHd GW SEHlriUSn-ni WN 
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TECH UPDATE 




Solar-Wind 

Sailcraft 

Washington, D.C.— 

F i v il 1 h um 1 red v bb r* afte r Co- 
liimljtLs made his voyage of 
< i isc< * very , i 1 f>-er mni ry fit il i J lh 
nf sob? sails wilt race ucioss 
I lw vcsiti between Earth anrf 
Mars. if current plans hold. 

The solar sails are sheets 
u f ii luminizci I p Ills L ll\ m > me sis 
broad its ll city block. They 
would unfurl ftrum eiudfilers 
racketed into a high Earth 
Lirhit. Solar wind, consisting 
of partide* streaming out 
from the Sun, would propel 
them past the Moon and to 
Mara in one to five years. 

Three U.S, design teams 
have submitted entries. 
Johns Hopkins University 
offers a dine -shaped sunfinw- 



or sail made off thin H triangu- 
lar petals. The World Space 
Foundation has designed a 
huge square^ rigged entry, 
while anM-armed* rf dnfing 



''helingyrrf 1 comes from the 
M u^sach use ft s 1 ns ti lute of 
Technology. IlEily. Englmut, 
China and the Soviet Union 
have steo designed sails. 



Tip launch the vehicles will 1 
mjuire at least J10 million up 
frc ? nt , funds that race orga- 
nisers art currently trying to 
» raise. 



Micro-Powerpfarits 



MURRISTCAVN, N.t— Per- 
hapt? the smallest electro- 
chemical devices ever made, 
tiny fuel cells built right un to 
microchips fould power elec- 
ironic equipment without 
i ml I mv s . \ J rat uty [n -s i if such 
fuel cells, less than 20 rtill- 
lionths nf un inch thick, have 
been developed at Bell Uoin- 
munica t tci n s Research . 

The device generates pow- 
er when u mixture of air ami 
fuel gas r such ll.-^ hydrogen, 
is blown over its surface, 



nt j i it i n g nn 1 1 xh hit ion- m I u e- 
tion reaction that created an 
external flow of electricity. 

The Bellcore reaenrchers 
believe the evils could be 
printed on continuous plastic 
sheets, w hich cnuld 1 hen he 
rolled intii open spirals 
through which the fuel gas 
i- nu Id he passed. They are 
idsu investigating how lu 
deposit the cells right ontu 
microchips* to supply power 
to tightly packed high-speed 
sw itches. 



Micro fuel cell consists of two 
thin electrodes separated by 
g-fti-permeabfe etetfr&jyw 




FLfiCTraLVTE 



IISUMEi? 

ELECTRODE 



Magellan Starts Mapping 




i 




PASADENA. CA^ After 
teasing NASA’s Jet Propul- 
sion Laboratory with tempo- 
rary com mufiica Linns hisses, 
Magellan ha*- settled duwn 
to begin mapping Venus and 
bay already returned images 
of startling danty f 

Both the main and backup 
at 1 i tude-ci rnt n i L c< un put i ^rs 
on board the probe wont hay- 
wire, and Ehr spacecraft 
shifted into safe made, tiim- 



Mageiian ' j radar mapper re- 
turned an Image of a 12-mlle 
swain of Venusian landscape 
[right f. featuring layoff Pled val- 
leys and mountain ridger- 



ing its solar panels toward 
the Sun and pulling the ati- 
tenma off-line with Earth. 
J PL controllers regained 
cunlact, lost ti again, then re- 
established a linkup with the 
probe. They then radioed in- 
Struct ions In ov + erride the 
fault-pr ejection system and 
keep l he antenna pointed nt 
Earth. 

Meanwhile, tests revealed 
that the syntheti c-aperturc 
radar is working flawlessly, 
culling through clnud cover 
Lrj resolve rtetaite spaced as 
finely as 130 yards apart. Ge- 
ologtete are purjjrisesl at the 
scale of wrinkling on the 
planet's face, which suggests 
a violent pasL. !5 l: 
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When the view 
is priceless... 



make sure you've packed a Pen lax. Pentax 
binocu I ars de I iver u nsu rpassed cla rity, 
ruggedness. and design at a price that won't 
break your back! Pictured (top to bottom} 
Models 10x24 UCR 7x20 OCR and 7x35 PCR 



M4Huri(d-jirrr 5 ^l M- ' iOtU«lflri* Cameras* L"n-n 

35 InvBf^fw D'ivf? E ail - tog ew joo Col ataan fidl 12 
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Black Velvet' 

Smooth, Premium. Imported 
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This year's import crop emphasizes sexier styling, more power 
and new standards in luxury. 

BY RfCK TITUS. West Coasr Editor 



ACURA NSX 



• We hate to be the one? Lo say this, 
but we’re going to anyway. The ’70s 
and "ttOs were pretty dull as fares 
imported ears go. Sure, there were 
exceptions. There always are. But 
once you get | > a. --s t a handful of 
cars — the Ferrara, the 2 -cars, the 
Porsche* — what did we really get 
from foreign shores? Mainly econo- 
hexes. Long gray lines of small 
sedans that did a yeoman job of 
transporting several people from 
point A to point B. And all oft hem 
were as reliable as a tooth filling. 
And about as exciting to drive. 

But now here we are into the "litis, 
and things are definitely heating up. 
1 fyott like cars fur more t han merely 



their utilitarian value, then this is 
going to be your decade. Yes, there 
will b a the usual and necessary sta- 
ble of point- A-topoinl-B hardware 
(most of which is quite good). But 
for the automotive roman Lie, some 
seriously hot performers are on the 
boards. 

What makes this news even bet- 
ter than usual is that were talking 
about performance cars with excit- 
ing styling and luxurious comfort, 
yet aimed at the real world middle- 
market. Cara that, despite their 
slick looks and fantastic accelera- 
tion numbers, sell for figures attain- 
able by mere mortals. And that is 
something tnget excited about. 



Alfa Romeo 

Since its takeover by Fiat nearly 
two years ago, Alfa Romeo has been 
busy introducing its all-new 104 
sports sedan and refining its aging 
Alfa Spider, 

The new 4-door lftfisthe result of 
a 4-year joint development effort 
bet ween Saab and Alia Romeo mi a 
sports luxury sedan platform for 
shared use. The outcome is a prod- 
uct of outstanding handling, per- 
formance anti comfort. A car that 
should give Alfa Romeo a far great- 
er presence in t he American market 
in 1901. 

As for the Alfa Spider, driving 
comfort was the principal focus in 
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its updates. Interior trim and finish 
levels are refined with new seats, 



door panels and venter console* 
Standard power steering ami now an 
optional automatic transmission 
apeak volumes ahnut Alfa* intention 
to take the old Spider upscale. And re- 
finements made to the Spider s 2.(1- 
liter, 120-horsepower, 1-cylinder en- 
gine go a long way toward improving 
its driveability* 

Last, hut certainly not least. Lire u 
number oi external cosmetic dmiiges* 
There's a new bumper* with an en- 
closed grille, which serves to give the 
Spider a lower, sleeker, more aerody- 
namic look. New side skirts and new 
rounded trunk and fender lines with a 
smooth -edged full- width tail light 
bring the Spider's styling well into the 
N 90s, In total, these small adjustments 



add up to a very refreshing — and 
much needed — facelift on a timeless 
sports car. 

Acura 

Although the superb NSX sports car 
is soaking up most of the attention, 



SPOTLIGHT 

Mitsubishi 3000GT VR-4 



• Sporting every conceivable high-per- 
formance gadgel known Loan engineer, 
Ihe 3GG0GT VR-4 is Mitsubishi's way of 
serving notice to the motoring world that 
i hey' re here — with a vengeance. Wtih 
24 valves. lour cams. iwo turbos, two 
intercoolers and 307 hp. the 3-lllpr V6 
propels ihe 3800-pound 2 + 2 to 13.7- 
second quarter miles and f 60-plus mph 
nop speeds Shod with 245'4S R-i 7 fub- 
bar on all lour corners, there's plenty of 
4wd traction, and enormous 4-wheel 



discs to haul 11 down as welt. There's 4- 
wheei steering, an airdam and spoiler 
lhat deploy electrically at higher speeds 
and retract in town. Even Ihe muffler has 
a dashboa rd swiich to alternate between 
performance and quiet modes, 

With styling guaranteed to atiraci ev- 
ery cop within mites, the Mitsu will readily 
leave an L9B Corvette behind— and still 
have room lor e couple of shod people or 
some suitcases. 

—Mike Allen 



Honda's Acura division has also been 
working overtime on its real bread- 
winner, the Legend series. The result 
is brand-new replacements for the 
[xipulnr Legend coupe and sedan, re- 
designed, in the Honda tradition, 
from the ground up. 

The Legend story starts with a re- 
engineered version of the car's 2-1- 
vaJ ve aohe aluminum-alloy V6 engine, 
bumped up to 3.2 liters [from 2.7) and 
a robust 200 hp (from 161 hp), in re- 
sponse to criticisms of rat her ordinary 
performance in the origin ai car. A re- 
designed valvetrain reduces recipro- 
cating mass by 15 percent, which 
improves throttle response and 
overall operating smoothness. 

Honda has mounted the redesigned 
V6 longitudinally, rather than trans- 
versely, improving front -'rear weight 
distribution to tiO.'4U from 62/38 in the 
original. 

The chassis has also had its share of 
attention, with a general stiffening to 
improve handling, and the double 
wishbone all-independent suspension 
has also been revised. 

The new Legends are slightly larg- 
erthan their predecessors in every di- 
mension, and are also a lad heavier. 
As you’d expect, there are new bends 
in the sheetmetal to go with all this 
engineering. What you might not ex- 
pect is that the new Legends aren't 
uite as aerodynamical ly efficient as 
e originals. 

However, it seems certain that this 
small step backward will be more than 



X 
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offset by the Legend's many 
other improvements, Ss well as 
its new-found muscle. 

BMW 

Floor traffic in BMW dealers’ 
showrooms in 1991 should prove 
an interesting mix of personal- 
ities and economic profiles. 

With a lineup of mouth-water- 
ing products ranging in price 
from $20,000 all the way to near- 
ly $80,000, BMW sales person- 
nel arc going to have to quickly 
decide if they’re talking with 
rich people or their servants. 

The new 318i is based on the old 820 
platform, which, with a slightly de- 
contented appointment list and a 
smaller (but thoroughly potent} 1 11- 
valve, 1. 8-liter, 134- lip, 4-cylinder en- 
gine, brings the old 320 body back to 
affordability. In execution, the pack- 
age works quite well. Stilt a satis fy- 
ingly snappy performer if driven hard 
enough, the new 318i is light and pre- 
cise to the touch, yet provides plenty 
of comfort, quality and that good old 
BMW mystique. 

As for the economic high-rollers, 
BMW’s new dream machine is likely 
to be the all-new 850i coupe. And who 
could blame them? Built as the re- 
placement for the long-loved and still 
gorgeous 635CSi, the new 850 is total- 
ly state-of-the-art in terms of engi- 
neering, styling and manufacturing. 

Powered by the same 300-hp V 12 
that propels the sumptuous 750iL se- 
dan, this super aero luxury sports 
coupe isn’t likely to take any prisoners 
in its market segment, where it goes 
head-to-head with the new Mercedes- 
Benz SL 2- s eaters, 

Honda 

With the station wagon market about 
to stage a significant comeback, 
Honda is positioning itself to capital- 
Ize on this trend with the introduction 
of iU new Accord wagon. It will be 
built on the current sedan platform, 
beginning in late winter. 



Already manufactured and sold in Marysville r Ohio, plant, with little 
J span -p the new American market ver- likelihood of export to any oth er mar- 
sion will be assembled at Honda's ketsinthe short term. 



SPOTLIGHT 

Mercury Capri 

• Already selling at $3000 or $4000 
over list, it looks like the Mercury Capri is 
this year's Miata. imported from Ford of 
Australia, the little 2+2 roadster is avail- 
able m Iwc levels of trim and with a 
choice of (wo engines. The base power- 
pi am is a 1. 6-liter, 4 -cylinder with ifi 
valves end multiport fuel injection. Out- 
put is t00 hp. The upscale XR2 adds a 
turbocharger and an ai Mo-air intercool- 
er, giving the XR2 1 32 hp. 

Driving (he Capri confirms one suspi- 
cion immediately. This is a sports car lor 



the masses— a no-hassle, (rouble-free, 
easy-to-use. top-down sportster with the 
mainstream automotive type in mind. 
Long doors make it easy to gel into, pow- 
er steering is light and precise and the 
transmission is dean shifting. 

In Ms fully loaded XR2 trim, with op- 
tional hardtop, log lamps, air condition- 
ing. cruise control, power door locks, 
cassette player, rear spoiler and fancy 
alloy wheets—atl things we've come to 
expect today — the Capri is by ail meas- 
ure a '90s sports car. —Rick f/fus 
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IMPORTS ’91 




Hyundai 

Hyundai is ons? of the fastest-growing 
oar companies in North America, but 
up to now, its lineup has I acker I a sexy 
mtHlel to attract the younger, image- 
conpcious buyers intu its showrooms. 
Hyundai's newly unveiled 2-door 
Scottpe sportster should do just that. 
Designed as a 2+2. the sleekly styled 
Scciufie fleshes out Hyundai's lineup, 
which now embraces three different 
nameplates. 

Powered by a 1.5-liter, electroni- 
cally fuel-injected T single overhead 
cam, 4-cylinder engine, the new 
Scoupe can be ordered with either a f>- 
sjHjed manual or 4 -speed automatic 
transmission. The Scoupe is offered in 
several trim levels with base pricing 
starting around £6400 and a fully load- 
ed model at just under $1 1 ,500, mak- 
ing it one of the most affordable sports 
coupes on the market. 

Inf ini tl 

If in fact the 1990s is the decade of 
more practical thinking, then the all- 
new Infiniti G20 is the right car. at the 
right time for the right price. The G20 
is targeted at the entry-level image- 
eonseious buyer. Its 2.0-liter, 16- 
valve, 140-hp 4-cylinder engine pulls 
smartly, and it* front- wheel-drive 
chassis displays surprising balance 
and cornering power. 

The G20 has the feel, both in terms 
of comfort, general roominess, pre- 
cise handling and power of several 
makes costing twice as much. Its ap- 
pearance is a bit understated for a car 
with luxury aspirations, but its price 
of under $21 ,000 will make it the per- 
fect third model for Infiniti dealers. 

Infiniti's flagship, the Q45, is out- 
wardly unchanged for '91, but the 
world's first production active sus- 
pension system comes aboard as a 
$5000 option. At first glance, the price 
may drive some buyers aw ay from the 
handling and comfort advantages of 
an active suspension system, but a 



foul weather, b&d-ruad demo ride may 
very well drive them back, 

Isuzu 

For '91, tsuzu brings to market some 



small cars with big technology. After 
the reintroduction of the Impulse line 
in late spring of 1990, Isuzu follow s 
with the Impulse RS. 

Not a mere case of fancy label work, 









SPOTLIGHT 

Acura NSX 

# A great deal has already been written 
about this new 2-seater from Honda, in- 
cluding our own initial impressions (see 
Drive Reportjage 1 06, Sept ’90). And 
in all this verbiage, you'd have iq look 
hard to find a single criticism, Honda s 
first foray into the world of world-class 
sports cars is about as dose to ported 
as any manufacturer ever gets. 

AM hough there are cars in this price 
class— about $5G,G0Q— (hat are quicker 
in a straight line, the NSX's all-around 
blend of speed (0-60 mph, about 5.5 
seconds, lop speed 160 mph)< flawless 



handling and superb road manners is 
unique. The 270 -hp dohc 24 -valve alu- 
minum VG is spirited, without being 
quirky. The aluminum-afioy chassis is as 
Hex-free as a railroad trestle And the 
leather -I lined cockpit is exactly what 
you'd expect of a supercar— or maybe 
even a Learjet 

The NSX goes beyond being an out- 
standing first effort from a company re- 
nowned lor its First efforts- It s one ol 
those rare cars, sports or otherwise, that 
sends all ihe other guys scurrying back 
to their drawing boards. —Tony Swan 
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NISSAN 240SX 



SPOTLIGHT 

Toyota Celka GT Convertible 



• One year after the irilroducten gl Itie 
cuirent Calica. Toyota is once again of- 
fering a convertible version. And once 
again, the new ragtop is an improvement 
on iis predecessor 

Like previous Ceilca convertibles, Hie 
new GT is subcontracted by ASC. in 
Michigan, a company that gets high 
marks tor Its conversions. The new GT 
convert has respectable punch— 130 
tip— in its 2.2- Me r Ifi- valve flohe 4 -cylin- 
der engine, and buyers can choose be- 



tween 5-speed manual (standard) ana 
A -speed automate I ransmlssions. 

The Cambns cloth soft- top is pcwer- 
operaled. slowing neatly beneath a rigid 
tonneau cover, and ihe engineering ef- 
forts of ASC and Toyota have produced 
a much stiff or chassis, which pays off 
with improved handling. 

As the photo indicates, the Cehca 
takes welt lo topless n ess . And for affo rd - 
able 4-seatlre$h-air fun. the GT convert- 
ible is worth a lesi drive. —Tony Swan 



the FLS has a Lotus-tuned suspension 
system and the sure-footed traction 
of full-t ime all-wheel drive. Muted 
to its turbocharged and in unrooted 
lffl-hp, 16-valve, l.ti- liter, 4 -cylinder 
engine and 5-speed transmission, this 
little terror is a 2 + 2 sports cor 
with big-buck technology at under 
$20,000 fully loaded, including sun- 
roof. 

Another new product, conceived to 
assist in Isuzute march back into the 
mainstream ear market — the compa- 
ny's already become a sales leader in 



the sport ‘utility segment — is the all- 
new Isuzu Stylus. 

A 4 -door, from- wheel-drive chassis 
designed for the entry-level subcom- 
pact class, a crowded segment of the 
market now shared by some 50 mod- 



els, the Stylus is available in three 
models, with two engine offerings. 
The tup -of-the -fine XS has u Lotus- 
tuned suspension system and a 1,6- 
liter, twin-cam, 16-valve, 1 30- horse- 
power. 4-cylinder engine that pulls 
the car quite we!!. 

Performance capabilities notwith- 
standing. interior space and styling 
are the Stylus's best marketing weap- 
ons. The interior is very well laid out 
and offers a surprising degree of com- 
fort for a car of this class. 

From any angle but the front, the 
Isuzu Stylus draw’s nrj particular at- 
tention to itself. However, its nose, or 
more specifically, its grille and lower 
valance, have a strong European fla- 
vor and give the car a purposeful 
stance. 

Mercedes-Benz 

Mercedes-Benz is just about standing 
pat fur 1391. with only two model 
changes planned. Both are content 
changes to current platforms. The 
190E, powered by a 2.3-liter 4-cylin- 
der engine, is back. 

Last sold here in 1983, the new 190 
looks the same as the current 190 
models, ami lacks only the 2,6-liter t3- 
cylinder engine and electric seats to 
be identical. The 15MJE 2,3-liter is de- 
signed to be the entry-level Mer- 
cedes-Benz and is priced under 
$30,000 — the only Mercedes-Benz 
that can make that claim. 

The other new Mercedes model is 
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an S- class 350 turbo diesel. A direct 
successor to the 300SD. the diesel- 
powered H-class model will not be sold 
in California. 

The resurrection of the 4-cy]inder 
190 anti the addition of the 350 turbo 
diesel gives Mercedes-Benz 18 cars in 
its model lineup— its largest line ever 
in North America. 

Nissan 

The SJ40SX has been a real record set- 
ter for Nissan, and though it goes 
largely unchanged for 1991, it does 
get several welcome updates. For 
starters, the car gets a facelift or, 
more accurately, a nose job. Smooth- 
er. and more aerodynamic, the fresh 



sheetmetal gives the 1991 240SX a 
more current look. Engine and sus- 
pension are the other two areas of re- 
finement, The 2. 4-liter, 16-valve, 4- 
cy Under now makes 155 horsepower, 
which gives the 240SX one of the best 
power- to- weight ratios in its class. 

The 2405X fastback is available 
with Super HICAS 4-wheel steering 
iis an option. This package is based on 
the same system used on t he current 
3(M)ZX. 

Slicker looks, smoother power and 
better h and Li ng, all added to a car t hat 
was already a sales success story, 
should make for some heavy traffic on 
the floors of Nissan dealer showrooms 
in 1991. 



Toyota 

Toyota enters 1991 with the strongest 
and widest-ranging product lineup in 
the import market. From pickup 
trucks to sports cars to sport/utility 
vehicles to luxury touring sedans to 
econoboxea, Toyota has it all. 

The coveted Land Cruiser gets only 
better for the new year. Fresh styl- 
ing, roomier interior* improved com- 
fort, full-time 4-wheel drive and 
numerous luxury options will likely 
make this year's hard eat- Lo-get new 
vehicle even harder to find on a deal- 
er's show room floor in 1991. But for 
those who hang in, the wait will surely 
be worth it. 

For ali its size, the Land Cruiser is 
fully off-road capable, with good 
ground clearance and a supple sue- 
pension system— just the thing for 
big fam ilies with lots of camping gear. 

t t's not t he best choice for families in a 
hurry, though. The straight- Six en- 
gine, though smooth Und torquey, 
makes only modest power for u vehi- 
| cle this big. 

The all-new Toyota Tercel is one 
itt the few subcompacts to add more 
comfort and luxury for *91. Available 
in either a 2- or 4-door model, the Ter- 
cel is powered by a L 5- liter, sohe 12- 
valve 4-cy Under engine that produces 
S2 hp and 90 ft. -lb, of torque. For an 
entiy-level product, the car is pack* 
nged with plenty of options, which in- 
dude everything from three types of 
transmissions to three levels of trim 
and six different exterior colors — 
choices not often found on this level 
ofear. 

Introduced as a *91 Last spring, the 
heater MR2 adds bright yellow as a 
color choice. This little exotic contin- 
ues to please with it& low, sleek, 
expensive looks, its race-car-like 
handling, its flexible and willing 
powertrain (with either the 130-hp 
2. 2-liter, or the turbocharged 200-hp 
2. 0-liter), and its amazingly afford- 
able price. It/s the working class Fer- 
rari, and for that it gets high marks 
from us. CM 




SPOTLIGHT 

Nissan Sentra 

• This (ale si redesign of Nissan's solid- 
selling subcompact marks an important 
l u rning point in its history As of 1991 , the 
Sentra becomes a car people will covet, 
as distinct from the kind of car people 
buy to get from A lo B as economically as 
possible. 

Part of ibis will come from the subdued 
but tasteful slylmg. very much in the 
Maxima 'Stanza school, and improved 
quality inside the car. 

Bui the more compelling reasons are 
hidden by the new sheetmetal. Allhough 
the new Centra's dimensions are virtual- 
ly identical with the old. the chassis has 
been given a thorough overhaul, includ- 



ing a new front su trireme and increased 
front tread. Other suspension elements 
have been retuned to produce better 
handling and a marked improvement m 
ride quality, which now ranks with the 
best in Ihis car's class. 

There's also mare muscle, wiih two 
new engines The standard powerplant 
isat6-trierdohci6valve4-cyiFnderrat' 
ed at 1 1 0 hp— 20 hp more than Ihe previ- 
ous model— with solid fuel economy 
ratings lo bool: 30 mpg city, 39 highway 
If you want more go , the optional 2.0-liter 
dohe 1 e -vatve 4-cyilnder makes 140 hp, 
giving you the hottest subcompact on 
your block. —Tony Swan 
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INSIDE THE IMPORTS 

Engineering leads the way to the changing imported car landscape. 
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• Thy highest techun *91 imports pre- 
dictably is found a l the high-end, but 
there T s engineering action at entry- 
level, too. 

Variable valve timing 

The $60,000 midengine Acuru NSX 
features a new approach to variable 
valve timing, worth 20 horses on its 
270-horsepower 21- valve 3. 0-liter V6. 
The camshafts have groups of three 
lobes for each pair of valves, with one 
wide Lobe in the center shaped for 
more lift and different open/close 
schedules at high speed. All three 
actuate rocker arms, but at lower 
speeds, only the outer lobes 1 rockers 
operate Lhe valves. 

At 5800 rpm, a solenoid valve opens 
and pressurized engine oil flows 
through the rocker shaft to a piston in 
an outer rocker, pushing it partly into 
the center rocker. This forces the 
center rocker's piston partly into the 
other outer rocker, locking the three 
rockers together. The valves now’ 
open according to the more aggres- 
sive shape of the center lobe pushing 
against the center rocker. Close the 
solenoid valve, a spring pushes back 
the pistons in the rockers and it’s hack 
to normal valve Liming. The advan- 



tage here is better low-end torque and 
emissions, and no choking off of the 
high-end breathing. 

The '91 Nissan Sentra gets the 
variable valve timing system intro- 
duced in "90 on Infiniti and S00ZX. It’s 
not as sophisticated as on the NSX, 
but it brings high-tech down to an en- 
try-level 1, 6-liter 1-cylinder that de- 
velops an impressi ve 110 horsepower 
(69 per liter). Centra's computer also 
controls a solenoid valve, through 
which pressurized engine oil flows 
into a chamber in a 2-piece hub in the 
camshaft sprocket. When the com- 
puter closes the valve, oil pressure 
builds and pushes a geared piston that 
turns the camshaft relative to the 
sprocket, advancing valve timing, 
though valve lift and overlap are the 
same. The result is smoother idling 
and improved emissions. 

Drive- by- wire 

Is all-wheel drive already becoming 
yester-tcch? For maximum traction 
and no wheelspin on foot-to-th e-floor 
acceleration, a computer-controlled 
throttle (‘'drive-by-wire") is a must, 
even though an opens d-throttle fail- 



Mercedes axle uses hydra ul le 
preiuire 10 lock clinches in dif- 
ferential to reduce wheePipIn. 

ure has obvious safety ramifications. 

BMW and Mercedes-Benz take 
the plunge in ’91, dropping the con- 
ventional throttle cable. The gas ped- 
al instead moves a variable resistor, 
signali ng a com puter t hat in turn com- 
mands motorized throttle butterflies. 
These have variable-resistor feed- 
back circuits, so the computer knows 
where the throttles are, and can com- 
pare them with the gas pedal signal 
for plausibility. 

BMW, which is using the system on 
the 750i and 850i, is “pure." If the 
computer detects a failure in the 
throttle plate motors, it provides a 
limp-home mode based on the gas 
pedal signal. If the computer thinks 
the gas pedal signal may be flawed, it 
shuts down. Springs close the throttle 
plates and the car won't move. Mer- 
cedes, which offers the system on 
Sixes and V8s with automatic trans- 
mission, has a backup cable from the 
gas pedal to the throttle, permitting 
up to about 40 percent of full-throttle 
if the computer shuts down the throt- 
tle motor. In either case, when the 
system is operating properly, the 
throttle smoothness on both accelera- 
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VALVE CLOSED ► 

MftsubLshf 300QGT VR-4 hai remoie-comroUed 
muffler valve It close i off part of iTw exhausl 
for lowered notw Frvets below 3000 rpm 
and automat tarty opens above that for best 
power. Hate your neighbors 7 Then leave It 
wide open all the time— there ! A switch on 
the dashboard. 



MAIN MUFFLER 



CYLINDER j 
HEAP- 



tion ar deceleration is spectacular. 
And with btfic from wheel-^peml wn- 
sors added to the mix, there 1 * never 
any wheelapin to boot. 

Mercedes-Benz is offering a dual- 
traction enhancement on 
Fcmrs plus Sixes with man- 
ual transmission: a rear axle 
with both mechanical and 
elect ron ie- m echanicsl lock- 
ups. Like B MW, M ercedes 
uses wheel' -speed sensors to 
sense a slipping wheel, and 
then clamp the brakes on the 
offender. At the same time, 
throttle opening is dosed by 
the engine computer to re- 
duce horsepower until the 
tire regains traction. This 
system is operating full- 
time, at any speed r The elec- 
tronic system disengages 
above 15 mph t when it could 
adversely affect handling. 

But it's really intended to im- 
prove starting from a stand- 
still on slippery surfaces. It 
used a separate hydraulic 
pump built into the power 
steering pump to provide 
hydraulic pressure. When 
wheelapin i& sensed* a valve 
opens, clamping a pair of 
clutch packs and effectively 
locking the rear differential, 
without the harshness and 
noise associated with full- 
time limited-slip. 

Volvo’s new 340 series (a 
mildly aero rear-body re- 



work of the 7(H) series) gets an all- 
mechamcal traction improvement* a 
version of the Torse n torque-sensing 
differential. 

Turbos, torque and 
horsepower 

Turbos usually mean top-end torque 
and horsepower improvement, and 




HEATER CORE 



ENGINE BLOCK 



TURBO- 

CHARGER 



ELECTRIC PUMP 




COOLANT RESERVOIR 
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ADDrTIONAL RADIATOR 



Audi ^ncylJnder has crossflow cooling for reducing hoi spots, two 
radiators for ample cooling and an electrically run coolant pump to 
provfcJe after -shutdown coding for turbocharger bearing*. 



’31 has its examples. But smaller, 
quick-spin turbos are available, and 
there's a pair of ears that set the turbo 
blades* and boost to provide lots of 
torque benefit at low end. 

The Subaru Legacy 2. 2-liter 16- 
valve 4-cy Linder, for example, gets a 
turbo thiit has much of the boost in by 
1750 rptn, and by 2800, the torque is at 
peak— idi ft, -lb., compared with 127 
at 4400 for the standard engine. 
Horsepower rises from 130 at 5400 to 
160 at 5600, a more modest gain. 

Audi's 2.2-liter 20-valve 5-cylinder 
in the 200 Quattro is a long-stroke en- 
gine (which normally gets lots of low- 
end torque) and does even better with 
a turbo. Torque goes up from 177 fL- 
Ib. at 3000 rpm to 228 at only 19511 
rpm. Horsepower rises from 162 at 
5000 to nearly 100 hp per liter — 217 at 
5700 rpm. 

Much attention was paid to the 200 
Quattro Turbo cooling system — cool- 
ant flow is across the cylinder head 
to maintain even temperatures, and 
there’s a twin-radiator design for ade- 
quate cooling in peak operat ion . I n ad- 
dition, if the coolant is hot, an electric 
pump turns on when the engine is 
turned off, circulating coolant briefly 
to cool the turbo’s sensitive center 
bearing. 

Mitsubishi’s 3000GT sports coupe, 
with its all-wheel drive, 4-wheel 
steering and such options as a 
300-horse turbo 3.0-1 Iter V6 
and cornpuLer-eon [.rolled auto- 
matically deployed rear spoil- 
er and front airdam, is 

absolutely loaded with high- 
tech. One of the more novel 
features, however, is a dual- 
mode muffler. Coupled with 
the twin intercoolers and tur- 
bos. center and tear differen- 
tial s with viscous -coupled 
limited slips, 24 valves, four 
camshafts, 4-wheel steering 
and ARS, it’s a heavy but stun- 
ning performer, abb to leave 
many more expensive cars in 
the dust. 

After a year's absence, the 
turbo returns on the Porsche 
9) 1 3.3-liter Six, about the last 
of the air-cooled breed. 
Porsche has refined the air-in- 
take and exhaust systems, 
added a larger turbo intercool- 
er and rewritten the computer 
ignition timing map to produce 
increases throughout the 
range, with the peak numbers 
showing up at higher rpm. 
Turbo engine horsepower and 
torque go from 282 at 5500 and 
238 ft. -lb. at 4000 to 320 horses 
at 5750 and 332 ft. -lb. at 4500. 

(Plena? turn fa page 7ft) 
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COVER STORY 




A new breed of cat breaks the transatlantic record, 
and enters service as a 50-mph car-and-passenger ferry. 




BY ABE D AN E, Science/ Tech nolog y Ed/tor 



• Shortly after dawn on thv pointful waters of Massa- 
chusetts’ Taunton River, seafarers looked up from their 
labors to behold a bizarre sight Gliding past still-sleep- 
ing villages on a pair of razor-thin pontoons, a towering 
white vessel made its way quietly inland. Jutting down 
from its underside was a sharp, hollow-ground wedge 
that skimmed a few r feet above the water, a keenly 
honed rutting implement intended to si ire through 
rough seas at high speeds. 

Phones were soon ringing at local new spapers and 
TV stations as baffled mariners sought to learn what 
brought this peculiar conglomeration of sharp edges 
and acute angles to these normally predictable waters. 

It turned out that what they had glimpsed was an un- 
intended preview of the future of high-speed water 
transport. The craft, christened Hoverspevd Great 



Britain, was scheduled to make its formal debut a few r 
days later in New York Harbor, Afraid that leaks would 
undercut the fanfare they had planned, the owners 

stayed mum. 

But Popular Mechanics had been following the 
progress of the vessel since its beginnings at the Inter- 
national Catamarans shipyard in the distant town of 
Hobart, Tasmania. Commissioned by Hoverspeed of 
England, the all-aluminum 243- ft. craft had been built 
to bolster the company's hovercraft fleet in anticipation 
of competition from the coming tunnel under the En- 
glish Channel, scheduled for completion in 1993. Able to 
continue high-speed running through seas that would 
shut down hovercraft operations, the wave-piercing 
catamaran, it w r as hoped, could save the trans- 
channel car-and-pas»enger ferry industry. 
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But Lhe toughest test of the Great 

Britain's speed and seak taping would 
come a k w days later, when it set out 
to challenge a 38-year -old record Tor 
the fastest crossing of the Allan tic by 
a passenger vessel (see “To The Vic- 
tor Goes The Hales," below}. To get to 
know the craft, 1 accompanied the 
crew on an overnight voyage frum 
New York to Glad ding- Hearn Ship- 
building in Somerset, Massachusetts, 
where it underwent tast-miiulte fitting 
out before embarking for England. 

On the bridge 

Arrayed bdow a curved windscreen 
running nearly Lhe fullStMt. width of 
the vessel, computerised nav instru- 
ments give the darkened bridge lhe 
appearance of a quiet video arcade. 



John Lloyd, the chip's master, is tefil* 

ing controls that direct thrust from 
two massive, Italian-built. wateijets 
mounted at the rear of each pontoon. 
Each maneuvering jet is paired with a 
nonsleeruble boost jet Ehat cuts in for 
high-speed running. 

Lloyd twiddles two joysticks used 
to control the jets 1 steering and re- 
versing buckets in low-speed maneu- 
vers. Ceiling- mounted dials indicate 
the response to hh inputs. At first* 
one of the jets won't steer, but wolhin 
a few minutes the problem is traced to 
a circuit breaker and set right. Word 
comes from Lhe engine room that the 
maneuvering engines are ready, and 
we cast off, 

Backing the vessel gingerly out of 
its dowmtown Manhattan slip, Robert 



Clifford, managing director of Inter- 
national C a la nm rEins, stands in Lhe 
Starboard bridge wing, working a du- 
plicate &et of joysticks. Clear of Lhe 
wharf, lhe flip of a switch cuts in a 
computer that coordinates the move- 
ments of the steering buckets with 
those of a small, stainless-steel steer- 
ing w heel at the center of Lhe bridge, 
"This h wild/' exults Lhe harbor pilot. 

As we puss the Statue of Liberty, 
two of the four engines ticking over la- 
zily are enough to push the slender 
hulls through the water at 10 knots. 
Clifford, watching the engine rooms 
on a video monitor, orders the engi- 
neers below to *tart the boast engines. 

Gathering speed, we head toward 
the VeiTazano Narrows Bridge, its 
lights casting a glowing white curtain 




To The Victor Goes The Hales 



• By averaging 36.966 knots over 
3000 mliea. (he Heverspeed Greaf- 
Bft taw shaved 2 hours and 45 min- 
uT&sotP a transatlantic recced Ehat 
had stood since 1952. She also 
sparked some controversy by com- 
ing the coveted Hales T rgphy , a 4-ft. , 
gill silver EhI at hardware held tor 3fl 
years by the now-retired SS Unrf&d 
Slates. 

Considered by many to represent 
the pinnacle o( a geiden eta in ship 
design* the 990-tt., 240.000- ha rse- 
powei United States bested such 
seagoing greyhounds as lha Quean 
Wary and the Ncrmandte According 
tp Frank Braynard. cuiator of the 
U . £. Merchant Me n ne Academy Mu- 
seum, where the Hates Trophy now 
rests, a relatively light craft such as 
lhe Greaf Britain is not a lilting suc- 
cessor to lhe groai ocean Imors of 
the past. 

But the trustees or the trophy saw 
it diffemntly B and in July gl itiis year, 
ordered ihat Ehe cup be sent back lo 
Bntajn — AD. 
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Inside The 
Sea Cat 
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on Us car cleric and 450 pcBsengers 
In airiine-tfyle watt above. 

across the dark waterway. All four 
engines are now at 600 rpm, well 
short of their 774-rev maximum. At 
22 knot*, the vessel seems to move as 
effortlessly as jt had at ID— one ad- 
vantage of burying the noise of the en- 
gines far below in the pontoons- 

The mouth of the harbor approach- 
es, and swells increase to G ft. With 
our speed creeping up past 39 knots, 
w r !iite shavings of spray curl back 
from the tips of the pontoons as they 
spear through the waves. On the 
bridge, the wave motions can be felt 
now. But there is no pitching or roll- 
ing to speak of, just small, well- 
damped movements that feel like 
turbulence in an airplane, Stephen 
Quigley, project manager for IN- 
CAT, the Australian company that 
designed the Great Britain , ex- 
plained that one of the main strengths 
of wave-piercing vessels is that it 
dcesn 1 ! get much worse than this. 
Even in far rougher waters, the ship 
will continue to bore through, rather 
than ride over the w aves. 

Into the pontoons 

With the Ship on course for Somerset, 
things settle down on the bridge, and 
William Perkins, head engineer, 
offers to take me below to see the 
powerplants. On the way down, we 
pass through the main passenger 
space. Empty of seats that wall even- 
tually hold 450, it looks like a vast, 
carpeted ballroom. Off-duty crewmen 
bed down in sleeping bags ip the cor- 
ner*, since the short-haul ferry lacks 
sleeping quarters. 

Access to each engine room is 
through a compankuiway atop the 
rear of each pontoon. Perkins open* a 
hatch and a truly painful blast of noise 
strikes my ears before he can hand me 
a set of ear protectors. 

Below, staggered one behind the 



Great Britain, welcomed by flreboau In New York flap], has a race-car-dre helm (above 
Itftj. flanked on right by radar and throttles lor 16 -cyllnder diesels [above right f. 



other to fit into the narrow pontoon, 
two shiny new 16 -cylinder Ruston 
diesel* deliver SOD® hp each to shafts 
driving the jet impellers directly 
through sealed thrust bearings. The 
engines 4 low operating speed elimi- 
nates the need for gearboxes. Stick- 
ing up between the cylinder banks are 
immense turbochargers, which force- 
feed air and a little over 5 gallons of 
fuel to each e neine every mile at cru is- 
ing speed. Although heavier than 
some other propulsion options, the 
turbodiesels are strong on reliability 
and fuel efficiency. 

The racket reverberating within 
the aluminum-walled chamber is so 
intense that Perkins and I can com- 
municate only by written notes. For- 
tunately for the engineers, an 
elaborate electronic engine-monitor- 



ing system lets them keep an eye on 
every imaginable operating parame- 
ter from the bridge, rather than lin- 
gering below. 

Up from the infernal depths, I step 
into the quiet of the deserted bar and 
settle back on the virgin cushions of a 
banquette, imagining the crowds of 
convivial holiday-makers that will 
soon inhabit this space. A total of 10 of 
these wave-piercing craft will make 
their way from Tasmania to the En- 
glish Channel over the next few 
years. There, they will eventually re- 
place the slightly faster, but far fesa 
seaworthy and efficient, hovercraft 
altogether. But before this bur sen es 
its first drink, the Houerxpeed Grmt 
Britain has the Atlantic Ocean to 
cross. It r s too bad I'm getting off at 
Somerset. m 
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• Combine many nf the features of a modern single 1 l- ii_h 

reflex (SLR) camera with Lhe aLLlu-every thing ope rat inn rtf a 
compact point anti shoot a5mm and you've got the fateai in pic* 
tune- taking: the compact, iens/shutter :55mm zoom. 

Zoom is the ojwrntive word hen*. These new breed cameras 
all sport an integral power zoom lens, covering focal lengths in 
the moderately wide to telephoto ranpe between 35- ami 
Jtlomm. Touch a button and the lens flies in and out of the cam- 
era body, bringing distant subjects closer or offering a wider 
view of the world. The five cameras evaluated here have the 
biggest zoom lenses in the point and shoot category. 

Though these cameras all fall in the 35mm lensfcbotter cate- 
gory, they offer much more than ordinary snapshot cameras. 









eras 



Unlike mi SLR, they cannui be in- 
terchanged for other lenses. V < m don’t see 
focus shift when you wom, just the framing 
of the picture. The autofocus systems con- 
firm sharp focus by some form of “focus 0K M 
signal. The thinking behind these cum eras is 
that the lens range is sufficient to moat 
pictu re-taking needs. 

The cameras we're covering here arc* 
the current crop — more will probably fol - 
low. To see how these cameras stack up 
against one another, PM decided input 
them through a aeries of testa. Along with 
general handling, PM testeri flash cover- 
age, lens resolution and red-eye effect. 
These are home-grown tests, fines you can 
try yourself with practically any camera sys- 
tem (see "Tests You fan Do" on page 37), Fi- 
nally , we compared them on a feat lire- to- 
fe a ture Iwhls, Some have surprisingly sophisticated 
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The Olympus SuperZoom 330 
and the Canon Fhotuni 35 mm 
cameras a ft radically designed 
lor 1 funded picture taking. 
Both fea lure fingertip control 
ol the 35-IQ5fnfti Joeen lent 



POINT AND SHOOT SHOWDOWN 




..camera, but in almost every ease, 
j this falls off to about 10 ft, when 
the lens is at tele range. Why is 

HD this? 

If you check the lens specs, 
j you'll notice that the maxi* 

5 mum aperture (the f-num- ^ 
her ) shifts as you go from fl 
wide to telephoto. The lower the P 
number, the wider the openi ng in 
the lens diaphragm — thus, more ^ 
light gets in. This shift occurs on 
many SLR zoom lenses as well. It’s 
a price you pay for making complex, 
compact lenses. 

But the aperture shift in SLR 
zooms is nothing like you see in some 
cameras here. For example, the Fiyi 
Discovery 2000 zoom camera shifts 
from f/3.9 to f/9.5 when you go from 
wide to tele, and the flash coverage 
distance is almost cut in half. This 
characteristic is shared by all cameras 
in this class, except the Canon Pho- 
tura. Though the maximum aperture 



Canon ™ 
Photura 

the flash h fitted 
onto the Inside of 
tfw ten* 

the flash zooms In 
and out In tandem 
with the leni- 



operating systema 1 compliments of 
the microcomputers and intelligent 
programming of their internal works. 

The lineup 

The zoom compact crop includes the 
Canon Photura ((500), Fuji Discov- 
ery 2000 ($420), Minolta Freedom 
Zoom I05i ($512), Olympus Super- 
Zoom 330 ($6 10) and thePentax Zoom 
105 Super ($438). The hallmark of this 
group is bold new body design — the 
Pen tax and Fuji are the most conven- 
tionally styled, while the Canon entry 
is the most avant garde. 

The lens and focusing systems are 
at the heart of these cameras. Most fo- 
cus automatically as close as 2,3 ft., 
though some rely on "macro" (close- 
up) switches to get that close, or can 
only focus as close as about 4 ft. with 
the lens at telephoto position. The 
same goes with the flash coverage 
range. All can cover subjects about 15 
ft, away with the lens at the wide- 
angle setting and ISO 100 film in the 



Olympus SuperZoom 330 

The e»p Of mu camera nothin at an 
Infrared control, jo you can get yourself 
Into the picture mote easily. 

does change, the Photura keys flash 
output to focal length and offers a con- 
stant 20-ft. coverage throughout the 
entire range. All the cameras have 
compensating flashes, but the Fho- 
tura's the only one that doesn’t drop 
off dramatically in tele range. 

This dropoff can be disconcerting. 
One of the reasons you’d use a tele set- 
ting is to get closer to distant sub- 
jects. However, if that subject is 
more than 10 ft, away, it won’t be 
well-exposed if you use flash in a dim- 
lighting situation, Fortunately, there 
are two solutions to this problem. One 
is to load your camera with a faster 
film, such as an ISO 400 speed. This 
brings all of these systems to the 20- 
ft. flash-coverage range. Another op- 
tion, available with the Fuji model, is 
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to mount an auxiliary, more power- 
ful flash on the camera. 

Programmable options 

Ail of these cameras are "user- 
programmable,' 1 that is, you 
have some degree of control 
over exposure and/or creative 
shooting techniques. For example, 
you can choose to have the flash on ail 
the time (useful outdoors when your 
subject is backlit or in the shade). You 
can defeat the flash (for available light 
shots indoors when the flash ordinari- 
ly kicks on automatically). And in 
some cases, you can have the flash go 
off during a long exposure. Called 
“slow synchro flash," this conies in 
handy with night or interior shots 
when you want to have both the fore- 
ground and the background detail in 
the picture. The Olympus and Pentax 
models also allow you to override ex- 
posure, known in the trade as expo- 
sure compensation. This means you 




Minolta 
Freedom 
Zoom 1051 

me lOSlbeglm 
working 

automatically as 

soon x you bring 
the camera up to 
your eye. 



can add or subtract exposure time 
manually. Thin comes in handy when 
you want to bracket exposures, im- 
portant if you want to shoot slides or 




Tests You Can Do 




Children can scimetFmea look devIMsh fleft}. but red-eye reduction makes them look nngelfic. 



• PM ns lesSs so thal each camera 

could be judged on performance falser than 
on how it makes a need It? jump or a gauge 
lluCtuale Also, Out lasts can be performed 
easily by you al home and can be applied lo 
aimosl any camera flaah and lens system. To 
lesi Hash coverage. PM set up each camera £ 
meters from a while board m a darkened room 
and set off the flash al the minimum, maxi- 
mum and halfway point in the room range 
Nfigattvtia were then Inspected lew Hash falioif 
at the edges of the frame. 

To test lens sharpness, PM set up a news- 
paper aS Ihe same 2 melers and shot ptcluros 
el the same focal length ranges as the flash 
rear We rhea enlarged lha nogaitve-j; to a - 
1 0 in. and visually inspected Ihe prints 

To test red-eye effect, PM photographed a 
young child in a darkened room at 2 meters at 
Ihe three local length raises, it a camera has 
a red-eye reduction mode, we used thal Tar 
the lest . Prints were made of the exposu res. 

These tests were made wiih one camera 
from each of our models, Naturally, some 
manufacturing leeway should bo allowed for 
and considered when judging these tesis, 
Here s whet we (oynd 

Our sharpness lest Indicated lhar ail cam- 
eras deliver acceptably sharp pictures 3 i all 
sortings, a fact home out by held shooting lat- 



er Though i mages do nol have the crispness 
delivered by she best 25mm SLR lenses, they 
rank among lhe best with cameras in the lens' 
shuller class 

According to out tesla, hash faflotf al the 
wide-angle selling was endemic lo all cam- 
eras. This moons lhai the comer received 
more light iha n the edges al Ihe picture frame 
In no case was faltott severe. £Keep in mind 
trial lallofi also occurs with some mounted 
Hashes on SLRsas well ) FaUotf becomes vir- 
tually unnotlceable at other than wide-angle 
sellings 

Our tests show (hat the red-eye reduction 
systems in the Canon, Minolta and Olympus 
models work Red'eyo was present with the 
Pentax and Fuji cameras. Il should be notec 
that red-eye was presen! in the normal auto- 
Pfash mode wiin the Olympus camera— you 
have to anticipate rad -aye and switch to the 
red-eye reduction fr^ode lo eliminate it With 
the Canon and Minolta cameras., the red-eye 
reduction systems came on automatically 

Both the Olympus and M inolis red-eye sys- 
tems work with a pre "flash system . Tina 
means you have to prep subjects lo hold their 
pose— something kids seem baffled by. The 
Canon bulb spotlight system didn't cause Ibis 
kind of confusion. 

-G,S. 



want to get the best results in high- 
contrast shooting conditions. Olym- 
pus, Pentax and Fiyi offer multiple 
exposure on one frame for special ef- 
fects- Pentax offers an interval timer 
for sequence shooting, and almost all 
have motorised consecutive shooting 
for action events, 

A common problem in point and 
shoot 35s has been red-eye, those 
glowing circles of red that surround 
subject^ pupils in flash-exposed pic- 
tures. This occurs because the flash is 
mounted too close to the lens on com- 
pact camera bodies. Three of the cam- 
eras in our group have new red-eye 
reduction system s p all based on the 
premise that the pupil will constrict if 
exposed to a bright light prior to the 
actual (lash picture being made. 



Smart features 

Some of the built-in features on theae 
cameras are downright amazing, 
though some of the buzzwords need 
explaining. For example, the Pentax 
Zoom 105 Super has both continuous 
and “step’' zoom operation. The step 
zoom moves at set intervals. Hit the 
continuous option and you speed 
along until you take pressure off the 
zoom control. 

The Minolta Freedom Zoom 105i 
has an Advanced Program Zoom, a 
compositional tool that actually picks 
w r hat it considers the best framing for 
subject matter. Don't agree with the 
camera? Override it by activating the 
voam control to a framing of your lik- 





2000 

Tour fin-gen fall 
naturally to the 
controls wftn this 
comfortable 
camera. Eyepiece Is 
rubberized, a pfui 
Tor eyeglasses 



ing, Photura has a similar system 
called Smart Framing, while the 
Olympus has an automatic framing 
feature that you program in. 

The Minolta Zoom )05i also has an 
Eye Start program, Once you turn on 
f Plem? turn tu | 
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ELECTRONICS 



_ unless your Santa lives in 
Japan. Here's a look at some 
neat items you can buy 
there, but not here. 



BY BRYAN HARRELL 



Translator Pen 

Epson's TRAM PRO- 1 DO0 Cyber Translator f 1730 j tan recognize 30 ,009 English 
words In Gothic type between 8 and 20 points in size. Scanned words are 
shown on the screen For confirmation. then translated Fr»tp Japanese at the 
touch of a button. Also dcub les at an English id Japanese elect tonic dictionary. 
Whether Epson develops other pen translators remains to be seen. But Juit 
Imagine being able to scan a restaurant menu In Paris. You won't have to 

consort a waiter. Ill skip the frog legs, 
thanks just the same. 



Wireless \ Mr 

Printing 

No more computer wiring headaches I Just 
connect the Pc module j s$00f of Nippon 
Oerahln Kogyo s SKIP- LINK wifeless printer 
Interface to your laptop computer and the 
printer module j SS?0) to your printer, and 
print the files quickly and easily. 



Robot Vacuum 
Cleaner 

Panasonic's Home Cleaning Robot 
vacuums your house automatically at 
any time. It moves unobtrusively 
around furniture and other obstacles. 
*rvd almost silently vacuums about 
a foot a second, mien the Robot 
encounters extremely dirty areas. Its 
fuzry logic' | artificial Intelligence | 
fells it to work the area thoroughly 
until the job Is done. Cleans for 20 
minutes on a charge. 



Palm-Sized 

Fax/Copler 

* 

Scan any document with 
Fuji Xerox's FAX Shprahu 
r [ S640J, then set it in the fax 

adapter base and fax the document 
to any G3 machine. If you 're sending to 
another FAX 5haraku h the print out can be In 
one of ] B different user-seiec ted colon, it can enlarge 
a document to 200 percent or reduce to SO percent . 



3fl 
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Books On Disc 

Sony * DD- 1 DATA Dhtman f 14! 5| let's you Fiiten 
to books t ecoief ed on 5-In. compact discs. Each 
disc can hold up to 200 megabytes of data, which 
makes lor quite a Jot of reading. Current software 
Is of the reference variety, such at dictionaries, 
music CD catalogs, medical guides for the home 
and a businessman's guide to North America. 
More titles are expected 



Electronic Car Navigation 

Available as an option 1 52 1 50 J on Its high-end 
domestic models. Nissan's Mufti A/V System 
Incorporates a navigation system that uses an 
electronic compass and sensors on all four wheels 
to keep track of a car's location. Maps of Japan 
are stored on CD-ROM and shown on the system s 
6-In. color monitor. Map scale Is variable. 

Also provided Is a fyii -blown stereo system to 
enjoy along the way. TV reception t* also possible, 
but only when stopped. 
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Wireless Walkman 

Sony i newWM-tiOJi Wireless 
Walkman | $2&0\ not only delivers 
the music without the wires, but 
also Features wlreFess remote 
control of tape functions from the 
tiny LCD-equipped receiver unit. 
The Walkman, meanwhile, stays 
out of sight in a pocket or bag. 
Transmissions are done using a 
radio fRF) signal. 



A TV To Sleep By 

Clamp the gooseneck of the tiny 
Seiko LVD-503 aiarnVcolor 
television j S430| to your bedpost 
and dcwe off while watching the 
late movie. The LCD TV wakes you 
up with computer graph Ics full of 
birds and the morning sun. When 
you re not watching tv. the screen 
can be set to show the time. 



Computer Pen 

Imagine how big a keyboard you'd 
need fur the thousand* of Chinese 
characters used In Japanese- Sony 
engineers didn 't care to think 
about It too much, so Instead, they 
came up with the PalmTop W-SBO 
[51 400 J, This computer recognizes 
up to 3 £00 characters hand- written 
on the units pad with a special 
pen. The internal 320 KB RAM 
hoTds over 100 pages of 



data. Iff 



Cordless 

Listening 



Listening to music with head- 
phones is enjoyable but the 
cord c onnected to the stereo ^ 

system limits your mobility. 

Hitachi 's FX-99 model [ 5-9SO] sends a radio signal to the remote control 
supplied with the system. The headphones plug Into the remote control 

for maximum mobility. Since the 
signal to the remote is HF e you're 
able to wander around the house 
with no wires encumbering you — 
the umbilical cord Is cut. 







BEL CREATES A LEGEND 



UK .M.GESD3 
M«fci %* 

Actual Siffl 



Revolutionary New 3 Band 
Radar Detection 



FMT ; Unequaled Sensillvily 



To duplicate LEGEN D3YX, K.aiid Ku sensitivity 
IcvcN. cxi&ttrig. icchnc4ogy would require three separate 
radar tfclCdOft, each spetif tally deigned TO receive only 
uni: radar freq utrncy. 




Currcui rjddr iclcdtir linipis use a for maTirnum wniiti^y, l ©GlF-ND j 
hinawik -h' the igndnn* m j I msuer dewas X, K , and K j bind ndir 

I-.1 ilrtfil k and ka KlAd radar 1 fan iiting a Eundlmmlal mim JopurtK 

Mgmficqiil k rrdiiL^ ww>||i>iU iffi Iw «Kh •Jif Iflttf r udjr TrtqiKTKks, 

liest ndir rrequtfkki. 



1* ■ 



BEL TRONIC'S, the pioneer of 3 band technology, 
introduces LEGEND 3: a new radar detector offering 
unsurpassed detection range for X* K t and Ka band radar. 

LEGEND revolutionary performance is achieved 
through a patented design called F M'P iHindamenlal 
Mixer Technology). FMT b redefines how a detector pro- 
cesses X, K, and Ka hand radar Wilh FMT® LEGEND 3 
provides a level of sensitivity never before achieved. 

LEGEND 3 also breaks new ground in terms of 
selectivity. An advanced signal processing technique known 
as RSV (Radar Signal Verification) automatically eliminates 
Inlc mediate F rcqucncy U F h n ic rfrrence - the most com - 
mon source of false alerts. With RSV . LEGEND 3 sets a 
new standard for selectivity. 

Unmatched in sensitivity and selectivity. LEGEND 3 
reflects a commitment io detail, quality and innovative 
thinking. And LEGEND 3 fc s refined and convenient features 
make it unlike any radar detector ever designed 

Revolutionary 3 hand performance is available today 
for S339.95. And backed by a 3 year limited warranty To 
order or for l he name of a dealer near you, call lolLfrec; 

1 -N4HI-34 1-1401 USA I 8f ID-268 3994 C a riada ■ 3£ 4M 



Jtiin RADAR and proKed your rtghl In use a radar detector. 
For mure information olII (513) 6q7-5472. 



■ Ktp*l£Kni UMk&Utk id IIJ I | K[]NH v IIMli I tl 




BEL-TRONICS LIMITED 

The Intelligent Choice 



^ircn*J 
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HAPPY LANDINGS 



• August 2. 1985. Delta Flight ISM 
was oil its final approach to Dallas 
Fort Worth Airport. As the flight 
crew settled in for landing, the wide- 
bodied jet entered a strong headwind 
and began to rise out of its glide path. 
Reacting as trained, the pilot cut pow- 
er to keep on course. Suddenly, the 
head wind disappeared, a downdraft 
struck, and the plant' dropped sharp- 
ly. The pilot desperately hit t he 
throttle, but by the Lime the engines 
spooled lip, the downdraft had turned 
into a tail wind. The crew was helpless 
as airspeed plummeted, lift evaporat- 
ed, and the aircraft plunged lute the 
ground. One hundred and thirty-sev- 
en people died. 

Adding an ironic twist to the trage- 
dy is the fact that technology exist Ls 
that could have prevented it. Rut it's 
hardly a quick fix. Working improve- 
ments into the aging and labyriit- 



With our aging and over- 
loaded air traffic control 
system near the breaking 
point, the race is on to 
bring in new technology. 

BY WALTER SORRELLS 

thine, albeit remarkably reliable, 
system , which has evolved to guide 
air traffic from place to place, is a huge 
and delicate task. 

The Federal Aviation Administra- 
tion V response tt> the challenge is a 
multidecadr initiative known as the 
National Airspace Rian (NASPl&nL 
Begun in 1981, NASPIan consists of 
about 100 separate projects with a to- 
tal cost of ^ 15, 8 billion. 

The overall aim is to upgrade air 
traffic control facilities, improve air- 



craft avionics and generally prepare 
our commercial aviation system for 
the century to come, I n t he following 
pages, well highlight the ke.v NAS- 
rlan projects. 

What happened to 

Flight 191? 

Why did an experienced pilot with a 
healthy airplane 11 y into the ground? 
The answer has little to do with either 
pilot or plane. Flight 111] had the had 
luck to run across a fteculiar meteoro- 
logical phenomenon called a micro- 
hurat. 

Micro bursts are the most deadly 
form of wind shear — which, broadly 
speaking, is simply a sudden shift in 
the direction of wind. Microhursts arc 
unusually strong downdrafts, gener- 
ally no more than a few miles in diame- 
ter, They are also the biggest killers 
in our sides. An estimated 30 acci- 

41 
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TbwA alerts tower to microbunt on glide 
pith, so controller tan warn pilot away, 

dents have been caused by wind shear 
since 1964, with several of the crashes 
resulting' in more than 100 deaths. 

But a solution is on the way. Over 
the next few years, a high -resolution 
radar system that will allow air traffic 
controllers to identify deadly micro- 
bursts with great accuracy will be in- 
stalled in major airports throughout 
the country, 

Built by Raytheon, the Terminal 
Doppler Weather Radar will be in- 
stalled by the FAA in 47 locations 
across the U.S. by late 1994. 

TDWR works by sending out 5- 
band radio frequency pulses at 1 -mi- 
crosecond intervals. These bounce off 
of ruin, or even wind-borne dust and 
insects. By measuring the Doppler ef- 
fect (slight shifts in the frequency of 
the returning signal), the radar deter- 
mines not only the relative distance of 
a target, but also its movement to- 
ward or away from the receiver. Com- 
puters scrutinize the patterns of the 
wind, revealing the location of wind 
shear. Monitors in the control tower 
display the information, which is then 
passed on to pilots. 

Raytheon expects to have 
a prototype up ami running 
by late this year. If TDWR 
performs as expected, says 
Thomas McDonagh, Rayth- 
eon's program manager for 
the project, “Things like 
[Flight 191) shouldn't hap- 
pen anymore." 

Advanced 
automation 

The core of the FAA's NAS- 
Plan is a massive project to 
replace the guts of the air 
traffic control system — the 
so-called Advanced Automa- 
tion System- — with all-new 
hardware and software. 



computers that drove the 20 en- route 
air traffic control centers were built in 
the late ‘60s and, in many respects, 
had performance levels below those of 
current personal computers. In short, 
system reliability was quick-march- 
ing toward the brink. 

The FAA blueprint calls for a 5- 
stage solution: First, get rid of the old 
9020 mainframes. This stage is al- 
ready complete, IBM, the prime con- 
tractor for the A AS program, has 
replaced the 9020s with IBM 3083 
“host" systems — newer, faster com- 
puters that employ the old software. 
Why no new software? Because the 
FAA wants to avoid procedural 
changes that might lead to dangerous 
mixups in the tower. 

Next, IBM will replace the geriat- 
ric interfaces, some of which still 
employ vacuum tubes. These new 
programmable interfaces conned 
tower computers to external sys- 
tems, such us radars, and will make it 
easier to update radar and other pe- 
ripheral equipment without having to 
tear out tower equipment. 

The third phase of the AA5 pro- 
gram will be to put in new terminal 
displays. These displays will be engi- 
neered with the latest graphic tech- 
nology, including raster imaging, 
color and windowing. A prominent 
feature of the new displays will be 
their ability to replace paper flight 
strips, which controllers currently 
slide around on racks to keep tabs on 
aircraft locations. 

The fourth step in AAS will require 
updating the aging ATC aciftwiire anil 
replacing the host platforms with 
fresh gear, finally, and roughly con- 
currently with step four, the FAA 
will consolidate its en-reute and ter- 
minal air traffic control operation*, 
which are run separately. 

TCAS: Traffic! Traffic I 

As a result of occasional equipment 

problems, air traffic controllers arc 
not always able to spot small 
private planes on their ra- 
dar. These blind sprits can be 
fatal. In 1986, for instance, 
an Aeromexico DC-9 
slammed into a Piper War- 
rior over Cerritos, Califor- 
nia. killing everyone aboard. 
Controllers never even saw 
the Piper. 

In order to head off this 
kind of tragedy . the FAA has 
pushed development of the 
Traffic Alert and Collision 
Avoidance System (TCAS), 
which provides a cockpit 
read out of nearby air traffi c. 

The mainstay of the colli- 
sion avoidance program, 



The tragedy of Flight 1 9t spurred research 
Into mlcrobum detection. 

With 20 en-route centers and hun- 
dreds of tower control centers to 
overhaul without a minute's interrup- 
tion in service, it's a project that one 
former FAA manager likened In 
changing the tires on a moving truck. 

The program will cost a tidy 3, 5 bil- 
lion dollars, but Charles Stith, man- 
ager of the FAA's Air Traffic Control 
Automation Division, justifies it this 
way: “We were running on IS- to 20- 
year-old technology. It was becoming 
very difficult to provide logistics sup- 
port. [The system] was running out of 
capacity/' The IBM 9920 mainframe 



HFgh-f etolurJon consoles form the heart of the FAA i Advanced 

Automation System, Raytheon will Install more than 5000 of them. 
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TCAS-ll-equIpped aircraft entering jpher* defined by! ransponder s^grwl aboard aircraft at center responds by 
Interrogating for altitude, name and [ype oT alrtrafr. Relative bearing and wc locSiy appear Cm screen [right 



TCAS-II, haft been mandated for in- 
s1iiH;ili(in an alt commercial aircraft 
with *J0 nr more seats by the end of 
I9H2. TCAH-il relies on information 
from transponders aboard other air- 
craft to map out their locations in the 
nearby airspace. Mode S transpon- 
ders required on every commercial 
aircraft will transmit information on 
the a] li tilde, name and type of aircraft 
they are attached to. TCAS-II uses 
this information to calculate the rela- 
tive bearing and velocity of the planes 
around it. 

TCAS-II not only shows the loca- 
tion of surroii tiding aircraft, 
it also calculates trajectories 
of the aircraft it is tracking, 
warning the crew of poten- 
tial collisions. In its first level 
of notification, TO AS- 1 L 
causes the color of the target 
aircraft to change on the 
cockpit radar screen while 
the message T raffle! Traf- 
fic! hursts out over the audio 
system. If the conflict iw not 
resolved, the target turns 
red on the screen and the 
message Climb! Climb f or 
Descend* Descen d! fills L he 
cockpit* 

If the Aeromexico flight 
crew had heard that mes- 



S&ge* there would have heen a near 
miss, a hump for the passengers, a 
few more gray haira for the flight 
crew — but no tragedy. 

Clouds over MLS 

Another important FA A program, 
the Microw ave Landing System 
(M LS), guides aircraft to the runway 
when clouds of rain prevent safe, vis- 
ual landing approaches. The MLS will 
probably replace the current Instru- 
ment Landing System liLS) at most 
major airports. Why abandon the ILS 
In favor of the new MLS? 



First, the I LS is in danger of hitting 
a capacity wail In some areas, such as 
New York, Philadelphia and Houa- 
ton, the system is on Lhe verge of us- 
ing up all of the radio channels allotted 
for its operation. MLS will allow 200 
channels, as opposed to ILS[s 40. Not 
only that, I LB is a little finicky. Re- 
flections from buildings and objects 
on the ground interfere with trans- 
mission and reception, leading to 
dropouts and garbled signals. Final- 
ly p ILS frequencies begin at 108,1 
MHz— unsettling close to FM bands 
—subjecting ILS channels to inter- 
ference from extremely pow- 
erful commercial radio 
transmitters. Sometimes 
you get ILS approach guid- 
ance, sometimes you get 
Merle Haggard, 

An other touted ad van Luge 
of the MLS is its ability to 
guide aircraft through 
curved approaches to the 
runway. ILS require* long, 
steady, straight approaches! 
making it tricky to get air- 
craft vectored inLo queue. 
According to the FA A/s 
MLS program manager 
Richard Arnold, MLS would 
allow airports such as JFK in 
jl'koMt turn tfipugtNO} 




Microwave Landing System tan guide In aircraft on curved approach- 
es, allowing more planes to iae the runway without crowding them. 
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When you’re by yourself, you enjoy 

the company. 





You like people You also tike your 
privacy. You believe there should be 
room in life for both. And , you re right. 

The 2-door Explorer from Ford is 
just what you had in mind. Its 
versatility means real independence. 
Its spaciousness holds lots 
of friends and cargo The engine's a 
big 4.QL EE! V-6. 

With ford's exclusive Touch Drive 
system, you can shift from 2WD to 
4WD High and back, on the fly, 
at the push of a button. With a 
long list of amenities, you can 
realty express your individuality. 

Sound perfect for you? 

You're in good company ; 

Explorer is today 's best-selling 
compact utility* 

■flaMd m fhporbo Arai’ffctawm* May \ 



Have you driven a Ford. . .lately? 



Buckle up — leather we can save lives. 

Your Explorer is ready. 




• AC hmtmas .ded i s a prised pos-se^ ■ 
sion, i's|M'L’ijiJtj' »ne that's handmiidt 1 . 
Long after we've outgrown it, we 
cherish the memory of receiving it 
while looking forward to the day when 
we can hand it down to another happy 
child. That's why when we decided to 
build our sled we chose red oak. a 
wood noted for its strength and dura- 
bility. Like any good sled, this uhe js 
sure to become an heirkiom, 

At 3U in. long, this petite coaster is 
designed as a child's ni^st sled, one for 
sliding on gentle slopes. Its handle is 
securely anchored to t he body for 
towing, end a railing helps keep the 



SHOP PROJECT 



WINTER WONDER 

A Christmas present sure to become an heirloom. 

flY ROSARIO CAFOTOSTO. Contributing Editor 



occupant safely aboard, Assembled 
with water-resistant glue and fin- 
ished w ith exterior-grade polyure- 
thane, it will take winter rigors in 
stride. 

Runners/Crossmembers 

Begin by drawing the pattern of the 
runners onto thin cardboard. To {In 
this, either buy 1-in. grid paper at sun 
ail supply hi ore i>r simply draw a grid 
pattern on a piece of paper. Copy the 
shape of the runners, rl rawing free- 
hand, on the pattern. Cut out the pat- 
tern then trace il onto the runner 
stock. Be sure to Lack or taj>o the pat- 



tern in place so it won’t move, Poke an 
awl through the pattern, into the 
stock, to center mark for the holes 
that arc bored to form the cutouts b 
the runners (Photo 1 1 

N T c> it, make stopped cuts on the 
table saw to establish the straight 
pc >rt io ns of t he u pper edges o f tin- ru n ■ 
ners i Photo 2). To avoid cutting into 
the curved section of the runner, 
mark the table saw bed and the run- 
ner with a piece of tape, enrrespond- 

CnTor phoIOa: JR Ri UH 

Mow Eapfwt-O*: - L r. iVif*. L -'ll- di- 

faciwikil arti fugrnr rhomp'.iv 

Phot® ityf lit: Gab c J-^nt ■ 
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I Tap# a f Lin n#r pattern to the stock . rk 

the hole centers Tor the cutouts by poking 
an awl through the pattern 




4 Using a router, cut the stopped dadoes 
in the runners that house the crpsi- 
members. Guide cut with a scrap block, 

ing to where to stop the straight cut. 
Stick the tape an the table saw bed so 
its edge k even with where the tip of 
the blade's teeth meet the Stock. This 
is important since this portion of the 
blade will be buried in the cut and wit] 
not be visible. Mark the runner with 
tape where the straight cut ends. 
When the two pieces of tape line up, 
stop t he cut , Turn off the saw and wai t 
for the blade to stop spinning, then 
pivot the runner off the saw blade. 

The apparatus ahead of the saw 
blade ( Photo 2) is a kerf "splitter. 11 It 
prevents the offeut side of the work- 
piece from flexing toward the saw 
blade and pinching it. This not only 
makes for easier cutting, but also re- 
duces kickback. 

Cut the curved ends of the runners 
with the band or scroll saw using a W- 
i n. -wide blade. 

Next, use the drill press with 
artd l-im-dia. bits to bare the holes for 
the curved runner cutouts. Draw con- 
necting lines from hole to hole, then 
use the scroll saw or a handheld sabre 
saw to drop out the waste (Photo 3h 
Use a moderately course 10 tpi (teeth 
per inch) blade, which b ideal for 
straight-line cutting. 

Mark the dadoes for the cross- 
members in the side runners, includ- 
ing the dadoes for the heavy 




M Make straight cuts on runner with the 
labile law. Attach tape to the work piece 
and saw table to mark the end of the cut. 




5 U-shaped plywood guides router (q 
make the cutout for the front crosxmember. 
Chisel the ends of The tulbul iquare. 



crossmember in the front. Use a rout- 
er, with a straight mortising hit, lo 
cut the stopped dadoes in the runners. 
Tack a straight board to the work- 
piece Lo guide the router lor the side 
dadoes (Photo -3 j. To guide the router 
tor the wider front-end recesses, use a 
simple C-shaped guide cut from sc&'ap 
plywood, Him wide x lb in, long. 

Regardless of the router bit diame- 
ter and the router's base diameter, 
the formula for determining the width 
of the guide's opening is as follows: 
Measure from the cutting edge of the 
bit to ihe outside of the base. Double 
this figure and add the desired width 
of the recess. Mark the width on a 
piece of plywood and cut it to shape. 
Re careful to cut the sides of the U- 
sbaped opening smooth and parallel. 
Any irregularity in the cutout will be 
transferred to the router cut and will 
need to be straightened afterward. 

Tack the guide to the workpiece, 
and align it with a spacing block (Pho- 
to 5). The block's width is equal to the 
dimension from the cutting edge of 
the bit to the outside of the router's 
base. After routing, chbd the ends of 
the slots square. 

Cut the txossm embers to size and 
dry fit them in place. Mark the pro- 
jecting part of the front member prior 
to trimming it to fit the runner profile 





MATERIALS LIST— OAKSLED 
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K 2 ‘ i x 2^1 * liT Eimk (enwiwmbtrl 

C i %x¥i*lh"ivknjhKkJ 

D i i7 1N xiy.HUroiik(fr™i 

cnjsjdEMJiobtirJ 

E 2 ^s2Viim ri MkriI.O 

f 2 wkiHiiUh 

O I ■ i x .m * IUW oak i tow-er nw ™l ? 
H t h 1 4 ji VAV" tKik Copper rtur ruHj 

-I a V*x IYa i vr oak Lumper sid* ndl j 

K I lx £T oak [hurafte ntdi 

U 4 V-jtiLxFittAplHparti 

M ft yr-rtiH- i WY mutiUpr^tl 

N L x V i jc I T idumintnn (lurid L? s 

0 S! V[ 1 1 Vj” hIujiluilittl ifaracketJ 

Missc.: I, '■ i-^i'l * I W billhead bdl iuwl nuL; 1, 

1 i-’JH x ] v t F heslu'ai hult Mirl nut; 2, Vj'wuh- 
i-n: 11, 1 W fti screwK; \l r 1'uvat-heuni Flainleg*- 
jited lafeUK 1G, V Kd W i^'JiJ-lu'ajJ slouilttyt 1 - 
sled kj.tltv.*; 4. ~'i" No. I&ejcutchean jiiiui, 
from GamEt Wadc H ]til Avetnir of the A mcri ■ 
***. New Yurk. NY; Krylon maul nrfrvitir, 
KryLifi them- red -iiirsy joint., HcCkdtapy^ 
f Mlw PoJyuretKane Extarw VurmatL 



1 Bare hoJ« In the runners to start me cut- 
outs. Saw between holes wffh a scroll or 
labre $aw io drop out the waste. 



§ Fit crosimem&eri to runners without 
glue. Mark the runner radius on the front 
crossmember and plane down to the line. 



( Photo 6), Hold the piece in a vise and 
shape it with a hand plane. 

Simply attach a pair of small blocks 
to the lop edge of the center and rear 
crossmember to provide a notch in 
which to seat the deck slats. 

Use a V^-in.-rad. rounding-over 
bit in the router to ease all exposed 
corners [Photo 7). Prevent tearout 
while routing over the notches for the 
iron! crossmember by inserting a pair 
of filler blocks in the notches. Make 
them m they fit snugly in the notches, 
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OAK SLED 
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then rout over them. Reposition the 
clamp as necessary to finish routing 
the runner edges. 

Glue and clamp the two runners to 
the three crossmembem Apply pres- 
sure with pipe or bar damps, using 
clamping pads of scrapwood to dis- 
tribute the pressure and to keep from 
marring the work. Note that the 
damps are positioned in pairs, one be- 
low and one above the crossmember. 
This prevents uneven pressure on the 
joint p assuring that, when dry. it will 
be as strong as possible. Measure 
diagonally across the assembly for 
squareness (Photo 8). Let glue set. 



stated diameter, so the dowels may fit 
loosely in their holes. To prevent this, 
I grind a Yt-in.-wide spade bit to 
match the dowel diameter. 

Cut the deck slats to size, then bore 
the countersunk holes for the oval- 
head screws that attach them. Coun- 
tersink the holes slightly deeper for 
the two screws under the lower 
curved railing. When countersunk, 
oval screwheads project above their 
surroundings, The two screws would 
otherwise prevent the lower rail from 



* 






10 Bore pott holes In lower rain, and 
damp rails to runners. Bore pilot holes for 
wewitfiat attach rails to runnerj- 



being firmly seated on the deck slats. 

Cut the dowels to sue and dry fit 
the parts to check for Tit (Photo 11). 
Pin the rear poals where they project 
through the Upper rails with a brans 
escutcheon pin (see Miec. section of 
Materials List on page 46). Bore pilot 
holes and drive the pins. We used No. 
15 pins, but No. 14 (a bit larger) and 
No. 16 (a bit smaller) will also work. 
Offset the pins bo they won't meet. 
Attach the side rails and posts, then 
add the rear post and rail. 



I f Fim assemble rails and dowels with- 
out glue to test tit the parts. Rear and side 
dowels are pinned to top rail. 



Harcfware/Flnlsh 

The handle and bracket are made 
from -thick n W -in, -wide alumi- 
num flat stock P To form the bracket*, 
cut the stock to size, then bend each 
piece in a vise, applying pressure with 
a stout piece of wood. 

The handle is formed with a simple 
jig consisting of two dowel posts and 
two backup blocks. Clamp an 11-in. - 
long piece of aluminum to the block, 
and bend the legs of the bar around 
the posts (Photo 12), Nail a block cen- 
tered on the j%, perpendicular to the 
backup block. Finish bending the han- 
dle using a parallel jaw clamp (Photo 
13). 

We applied a coat of Krylon metal 
primer and sprayed on two light coats 
of cherry red enamel to finish the han- 



dle and the bracket. The wood por- 
tions of the sled received three coats 
of McClos key’s Gloss Polyu re thane 
Exterior Varnish. We sanded be- 



1 7 Clamp Aluminum flat stock to J lg. Stock 
should be centered to produce a symmetry 
car handle, then bent to shape. 
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7 Ease comers with rounding-over bit, 
Place block! in croomember cutouts to pre- 
vent tear oat as bit moves over edge. 



8 using water resin ant glue, clamp the 
crotttmefnbera to the runners. Measure the 
diagonals to check assembly for square. 



Rail/Deck 

Resaw the Y*-in,- thick deck slats from 
Yi-in. -thick stock with a band saw or 
table saw (Photo 9). Sand or plane out 
the saw marks. Cut the curved back 
rails to shape witha band saw or sabre 
saw and sand them smooth. 

Bore the dowel holes in the side 
rails, clamp the rails uti Lhe runners 
and then bore the pilot holes (Photo 
10) for the screws that attach the rails 
to the runners. 

Most dowels are less than their 



9 Resaw the deck flats from ¥ 4 - 

in.-t hick Hack. Smooth away the jaw 
marks by planing or landing. 



tween the coats with 220-gril sandpa- 
per, wiping off the dust with a tack 
cloth before applying the next coat of 
exterior varnish . we 



1ft NaP block tojlg and compile band lb- 
Ing parallel jaw damp. Sand or IUe off sharp 
edges, prime and paint handle. 



43 



POPULAR MECHANICS * DECEMBER 1 TO 







.■W.iWiWJi 

JOURNAL 



NEW TOOLS 



SHOP WORKERS 

1 4 tools to help get the job done. 



by a 3,5-ar remoter and Includes a ?-way Jew- 
el id plumb zhe drirr while boring. The drill 
comes with a 2 year warranty and will be 
available \n January T99 I. It will cost about 
507 ai hardware stores and home centers. 
For more information, write to Black & Deck- 
er, Communications Dept,. TON. Park Dr„ 
Hunt VafF^MD 21030. 



Packs A Punch 

Punch through gasket material, rubber, c an- 
vas, cardboard, plat! I c and soft sheetmetal 
with this kit. It Includes nine heat -treated. ai- 
rcy-steel punches ihai cut holes from 'Ain. to 
3 rn. In diameter and a spring-loaded, self- 
centering steel mandrel. Thread the appro- 
priate punch on the mandrel, place the 
mandrel s pin on the mark and strike It with 
a hammer, it costs S3 7 at hardware stores. 
For detail*, wrfte General Hardware Many- 
factur Irrg Co. r Inc. P BO White St, New York, 

Hfmia 



BY ROY BERENDSOHN. Ass rs tarn Home Improvement Editor 



Keyless 

No key Is required to tighten the chuck on 
this reversing, variable-speed drill. 

Simply twist its rubberized chuck ring to lock 
in the bit. According to the manufacturer, 
the chuck increases the tightening torque 
applied to the ble by 25 percent, reducing 
si Ip page. This Black & Decker drill is powered 



A Bit Faster 



Vermont American says its Sidewinder drill 
bit bores three times faster and lasts three 
times longer than standard high-speed steel 
bits because its fluting removes chips more 
qukkly and keeps the tip coofer, The compa- 
ny says the Sidewinder drill bli is designed to 
be self-centering* aito increasing speed, and 
drills steel without lubricant, A 7 -piece kit 
I 1 /,* In. to V* In.] coots about S11 at hardware 
stores- For more Information, write to Ver- 
mont American, P. G. Sox 340, Uncolntcn, 
Nt 230934340. 



Unlike most locking pliers that require two 
hands to unlock, these require only one. Jusi 
nip the lever that projects out the end of the 
lower handle. The pliers come in 5-„ 7- and 
T 0-In.- tong curved, straight jaw and narrow 
nose models. Ail of them are available In 
nickel- pJatcd finish or a flat black corrosion- 
resistant finish. The pliers range In cost from 
58 to S 1 2 at most hardware stores and home 
center*. For more information, write to Des- 
cent Locking Pliers AO. Box 720, Apex. NC 
27S02. 



Let Go 
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Production Class 

Farter Cable s four new product ion-quality 
routers. all In the $400 range. are designed 
for the professional or serious hob by fit. 
Shown is plunge Model 75 JH. With .1 3Vi- 
horscpower, 15- amp motor Another 3'/V 
horsepower nonplunge model is available, 
as are two 2' .^horsepower models. Porter- 
Cable says improvements I a The r outers In- 
clude a turbine motor tan thar Improves 
cooling and a redesigned armature shaft 
that defects lea under load and delivers a 
smoother cut. They Ate sold at hardware 
stores and Industrial suppliers. Contact Por- 
ter Cable. 4325 Hwy 45 Worth, P.O Bos 
24*3, JacfciOn, TN 33102 24*0. 

Scrolling Along 

Built of die tasl aluminum and cast iron, this 
T3-Jn. scroll law ts DremeJ iJdtnt addition to 
Us popuJar Pine of Oenchtop power toois. A 









In The Swing 

5tanleys Deck master hammer Is as well suit- 
ed for general carpentry as i Ms for building 
decks. The 21 -ounce hammer has a 
forged, rim- tempered head with an 
extra-large lace diameter and a 
Straight ripping c law For heavy 
demolition prying, for In- 
creased durability, the head Is mounted to 
the 1 6-in. -long hickory handle with a cross- 
wedged ax eye Joint (two wedgei- one par- 
allel to the head's long axis, another perpen- 
dicular to ttj. The tJeckmasier hammer costs 
about S20at hardware stores and home cen- 
ters. For Information, write to Stanley Tonis, 
600 Myrtle St-, New Britain, CTOfrOSO. 



Quiet Driver 






This drywalf screwdriver operates with- 
out the usual screech, says its manufactur- 
er. because the airflow ih rough in drive 
mechanism has been redirected, and Its 
Clutch mechanism has been redesigned lOre- 
duc e noise . the eJri 1 1 Is powered try a 5. 2 ■ amp 
motor, activated by an oversized. variable- 
speed, dustproor trigger switch. It costs £145 
at hardware stores and industrial suppliers 
For more Information, write to Hitachi Pew 
er Tools U-5-A.. Ltd,, 4437 E Park Dr, Nor 
cross. GA BOOST. 

Splinter Puller 

We tried t hew tweezers and found them ef- 
fective, rugged and compact. Their protec- 
tive plastic case keeps them dean while 
stored in your toolbox or kitchen drawer 
Made of 30 1 hardened stainless steel, they 
have a unique pincerllke point with a tiny 
burr to increase their grip. They arc sold at 
hardware stores or from the manufacturer 
The tweezers cost $4.44 postpaid and $5,64 
postpaid as part of a mini first-aid kit- They re 
available from Miracle Point, F.O. Box 71, 
Crystal Lake, IL 60014-007 1 
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scaled-down version of the 1 6- in. model thb, 
Hwhasa 1 0-in. dia. steel table that tips from 
<3 la 45 to handle a range of cutting jobs,. It 
accepts pin end or plain-end blades which 
can be mounted for front or side cutting. The 
blade tension adjustment Ls located on the 
front of the pivot arm for easy access, and the 
dear plastic blade guard Is 
seif tensioning, it's powered 
by a 9-amp, pSt-hp] direci- 
drfve motor. It costs about 
$ l BO at hardware stores 
and home centers. For 
more 

Dremel. 49 1 5 7 
dne; Wl 53406 4434 
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New Angle 

You can tip |hti saw s blade past The standard 
45'. all the way To 40'", for making difficult 
bevel cuts on rafters and deck framing. The 
F3 amp, 8 '/■■In, saw cuts to nearty 3 In deep 
with the blade at w . and I V? in- deep with 
Ehehladeat 60 . Raise The blade guard with a 
remote lever near the handle, the law has a 
built-in pushbutton spindle rock, j blade- 
wrcnch storage compartment, quick -release 
bevel enmroi s and a 10- ft -Jong rubber cord. 
It costs about 1321 and Is available at hard- 
ware stores and home centers. For more 
Information, contact SkU Corp., 4300 w. 
Peterson Ave. f Chicago. EL 60646. 




Odd Fellow 



Just a glance At this 1 -sheet lander tells you 
it's different, lu handle carries a built In. de- 
tachable dust container, With the dust Con- 
tainer removed, you can hook up a vacuum 
hose to the hack of the sander. The sander 
picks up dust through the platen |a sandpa- 
per punching kit Is included]. A compact 
hand grip and motor- drive housing allow lor 
rruih sanding against objects on the front 
and sides . The sender weighs 4.4 pounds and 
is powered by a 3-amp motor that drives the 
sander at ! O.OOD orbits per minute. It costs 
about SAD at hardware stores and home cen- 
ters. Write to ffyohi America Corp.. 1424 
Pparrnan Dairy Rd., Anderson, SC Z9425. 





Take It Away 

Weighing 40 pounds, you can move 
this planer around the shop or take It 
out of the shop. Powered by a 1 20- 
voEtp 15 -amp motor it surfaces stock 
from A In. to 4 Ire thick . Its hall bear 
inch mounted, 2-knlfe cuEterhrad 
rides on four steel columns for stabil- 
ity under load. Its two knives project 
only ,045 in, above the cutterhead to 
reduce noise and kickback. Its table 
platen is stainless steel, and its table 
extensions are detachable. 

The planer costs about 1400 
at hardware stores and 
home centers. For more Jn- 
farmailoa contact Delta Interna- 
tional Machinery Corp. . 244 Alpha Dr., 
PfttsburghPA 15238. 



lighten Up 

This 2-speed, 12-volt cordiesa drill 
has a detachable work light. It 
has 1 0 clutch settings, and 
it's reversible. Urtirvap 
its chuck and the 
end of its drive 



shank bits. It comes with a 
steel carrying case, battery pack 
and a charger that accepts 1.2-, 2.2- and 9-6- 
volt battery packs. The drill weighs 4.4 
pounds with the standard battery |a Larger 
battery is available, S 1 64 extra], The A BSE T5 
costs about 5400 at Industrial suppliers. Con- 
tact AEG Power Tool CoqX, 3 ShaWsCove, 
P.O 0qk 6003. New London. €T 06320 
12J2. 




Thumbprint 

Lufkin positioned this tape ruler's latch so 
you can reach ft easily with your thumb 
while you re using it It tomes in !2-fL- P 16- 
It- and 25 -ft, -long sli«. The tape is tem- 
pered spring steel finished with a wear- 
resistant coating. Each tape lx Inspected for 
accuracy its manufacturer seys. To ensure du- 



rablllty. its end hook Is triple riveted to The 
tape- The 3-Fn.-dJa, tape housing fits inside 
most tape holders and Is made of chrome - 
plated. Impact-resistant plastic. The 25-ft- 
long tape shown costs about 523 at most 
hardware stores and home centers. For more 
Information, write to Lufkin 2000, P.O. Box 
72a Ape*, NC 2TS02. IK 
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HINTS 

FROM 

READERS 

Sanding With Sole 

[f you use a belt or disc sander, you 
know thaL abrasi ve cleaning sticks are 
available to remove the dogged saw- 
dust that reduces cutting effective- 
ness and shortens abrasive life. Well, 
if your crepe-soled shoes are a little 
down at the heel, you can extend their 
usefulness along with your abrasives. 
Simply holding the crepe sole against 
the moving belt or diac unclop and re- 
vitalizes the abrasive for continued 
pse H —A ugust Capotosio 




Lxwnchair Repair 

Moat of the lawnchair repair kits that 
I have seen use screws forced through 
the plastic webbing to hold the web- 
bing to t h e aluminu m chair frame. Be- 
cause the webbing soon tears around 
the screws, it T s no wonder that so 
many repaired lawnchairs are thrown 
away. My solution uses No* 0 grom- 
mets to reinforce the screwhole. I 
first bum the hole in the webbing us- 
ing a soldering iron with a %-in,-dia. 
tip. Then I install the grommet halves 
and fasten the webbing to t he frame. 1 
found that an ordinary vise, carefully 
used, is effective for squeezing the 
grommet halves together and can be 
used m place of a special tool 

—A rth u r C. Erdman 




Sun visor Fix 

I had a terrible time keeping the 
MUnvij+ur at my car in the up position. 
To solve the problem, 1 glued strips of 
Velcro to the sunvisor and to the 
headliner. Now the sunvisor stays 
put, even with the weight of my auto- 
matic garage-d «> r opener. 

— Georg i' I Thompson 

Extra- Large Compass 

Laying out an extra-large circle ex- 
actly to size or transferring dimen- 
sions from a Full-size drawing to your 
work is no problem if you have divid- 
ers, a pair of C -clamps and a wood 
strip, First, damp a pencil to one end 
of the wood strip. Then, clamp the di- 
viders to the other end so the distance 
between the free point and the pencil 
is close to the desired radius. Adjust 
the radius by tine tuning the dividers 
with the a<|jusLmem sere w, 

—F rank LoSarucina 





The best way to pick up nails, screws 
and other small steel objects — and 
leave everything else behind — is with 
a magnet. However, instead of crawl- 
ing around with a magnet in your 
hand, try this simple device, H T a a 
strong magnet mounted on a block of 
wood. A bruom handle is secured to 
the top of the block, and the entire as- 
sembly is mounted on wheels. Now, a 
simple walk around the shop does the 
job. It's also great for removing 
dropped nails from the driveway and 
worksite. 

— Walter E. Burton 



Removing Screws 

If you have a roundhead screw that 
can't be budged or the slot has worn, 
file two sides of the head fiat and par- 
allel, Then, use an adjustable wrench 
to turn the screw. — Lane O ling halt sc 




Border Guards 

After replacing the decks on two 
porches. I was left with a pile of 1 W * 
5¥i k 12- in. scraps of pressure-treat^ 
ed decking lumber. Determined that 
nothing should go to waste, f came up 
with this idea for a 
flexible garden border 
system. 

Each piece of wood 
was ripped in half and 
chamfers were cut on 
the corners. Then* I 
made a number of 3- 
piece sandwich units 
fright). Each unit is at- 
tached to the next with 
I6d galvanized com- 
mon nails that pass 
through oversized 
holes in the top of one 
unit and in the midsec- 
tion of the adjoining 
unit. The nails driven 
tightly into the bottom 
section of the first unit 
act as hinge pins to 
create a flexible link of 



two units. The sections can be assem- 
bled in any length for use around gar- 
den plots, walkways, trees and any 
other outdoor areas that require a 
border* 

— Robert H- LeSage 



HOtte ran LOOSE 
RT WITH MAIL 



into sorrow piece 
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Tailgate Pad 

Climbing in and out 
of the back of* pick- 
up trade can be hard 
on the knee*. We at- 
tached a Vi-in. -thick 
sheet of plywood to 
the inside of the tail- 
gate and covered it 
with indoor/outdoor 
carpel. This also 
protects the tailgate 
from normal wear* 
and-Lear. The ply- 
wood panel can be 
attached with stain- 
less-steel self-tap- 
ping screws. Panel 
adhesive applied 
with a caulking gun 
does the job when 

attaching tiu-peL 
— Dorothy Herbert 



Peg-Board Shelves 



Peg-Board, a mainstay for utility 
storage, becomes even more useful 
with this hint. You can use Peg-Board 
to mount narrow shelving for holding 
jars and other small objects that can't 
be hung from a hook. And, because 
the shelves are hung on the Peg- 
Board, they're completely adjustable 
or can be removed to hang equipment 
in the normal manner. 

It takes 4 ft. of wall space to mount 
a standard W-in.- -thick sheet of Peg- 
Board, and the shelves can be made 
out of 4 -ft, -long l * 4s supported by 
modified Peg-Board hooka. To re- 
shape the standard hook that's de- 
signed for hanging, first secure it in a 
metalworking vise, Then, use a ham- 
mer to tap open the hook so that it's | 
bent at 90° and projects horizontally 
when installed in the Peg-Board (see 
below). Next, bore two holes in the 
back edge of each shelf in which the 
hooks will be mounted. Bore these 1 Yi 
in. deep using a '“/fo-in. bit. This size 
will provide a tight fit for the hooks. 

For a 4-ft.-!ong shelf, locate the 
hooks about ti l /j in. in from each end. 
For narrower shelf units, measure 
the distance between Peg-Board 
holes that arc a few' inches in from 
each edge of the panel. Use a hammer 
to secure the hooks in the shelf holes, 
and install the shelves. 

—Leonard Heiferling 



Holding Tapered Stock 

ff you've ever had to hold tapered 
work in an ordinary vise that has par- 
allel jaws. you know that an additional 
filler piece is necessary. Instead of 
cutting a custom filler block to suit 
each particular tapered piece, m ake a 
half-round stock holder as shown 
(right). Thb half-round shape fits be- 
tween the tapered stock and one vise 
jaw, and automatic ally adjusts to a 
wide range of tapered angles. 

—Federico Str&xser 
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Polishing Screw heads 



If your interests lie in restoring an- 
tique clocks or guns, or if you simply 
want every part of a classic door latch- 
set to gleam like new, then don't over- 
look the details. Polishing the 
screw heads will add the final touch to 
the. job. It's easier if you group the 
screws in a plate with holes such as a 
steel drill gauge. Then, scrub the 
heads with a metal-bristle, suede - 
shoe brush. If you don't have a drill 
gauge, t hen bore holes in a piece of 
hardwood. — Walter E. Burton 



Gutter Fix 

Like many homeowners, I've had my 
share of ice dam tnoubles—a layer of 
melting snow on the roof that collects 
and refreezes in the gutter causing 
water to seep under the shingles and 
leak through the roof. Bo 1 came up 
with a simple solution. I drilled td-in. 
holes spaced about 6 in. apart through 
the underside of the gutter. During 
the snow season, the water weeps 
through these holes and doesn't back 
up onto the roof. When spring ar- 
rives, I simply insert stain less -steel 
screw's into the holes for normal gut- 
ter operation. — Arthur R. Mullen 

Beach Float Apron 

Old plastic air mattresses make great 
all-purpose aprons. They’re impervi- 
ous to water, oil and grease, and are 
perfect for working on the car. I made 
mine by first cutting an old beach float 
to length. The top comers are cut off 
so the apron fits under your arms. In- 
stall a neck and two back tie ropes 
through holes that are reinforced with 
grommets . — Charles A. Fish 
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APPLIANCE 

CLINIC 

BY STEVE TOTH, 

Contributing Editor 

Tub Rocks 

I have a 1 Vi-year-old Norge automatic 
washer model No. LWF9 12934, serial 
No, AX 154790, When the washer 
goes into high-speed spin with a nor- 
mal load, the tub rocks so badly it 
sounds as if it's hitting the sides. It 
does not do this in low spin. 

Can you help? 

ROBERT E. GENTRY 

HAUBSTADT. IN 

First, check that the machine is level 
and on a solid floor. Place a 2 -ft, dong 
level on its top. Cheek for level front to 
back and side to side. 

Next, raise the lid and look at the 
agitator. Notice if it ts centered in the 
opening in the top, If it's off-center, 
one of the suspension springs that 
holds the mechanical assembly to the 
snubber assembly on the base of the 
machine may be too tight or loose. 
This can usually be corrected by ad- 
justing the J-bolts that attach the 
suspension springs to the base. 

Ivext, unplug the washer and re- 
move the front access panel. Check 
around the base inside the cabinet for 
pieces of the nylon snubber pad. If the 
pad is broken or worn, it may cause 
the machine to spin out of balance. In 
idis case, you need to call a servicer. 

If after checking these areas you 
find nothing wrong, call an autho- 
rized Norge servicer, You may have 
an internal problem in the transmis- 
sion „ and the servicer will need to do a 
torque test on it. To locate an autho- 
rized Norge servicer inyourareu a call 
f 800)447-8371 * 

Gurgling Fridge 

Our Whirlpool limited series refriger- 
ator model No, ETI8MKXSW03. 
serial No. 75115290, has a gurgling 
noise when the unit stops running af- 
ter completing a cycle. The instruc- 
tion booklet says it may be caused by 
defrost water draining into the de- 
frosting pan or something loose at the 
rear that rattles. There is nothing 
loose at Lhe rear for this noise to oc- 
cur. I hope you will be able to explain 
the problem, j.l lund 

PECKVILLE, PA 

The gurgling noise you are hearing is 
the sound of the h igh -press u re re frig - 



2 # LONG UEViEt. 
Gear 
CASE 




Check wisher for Jevef and measure around 
the agltaior lo d>«k mat il l centered. 
Adjust the suspension springs below the 
washer ft Is necessary. 

erani in the sealed system boding or 
equalizing in the evaporator. 

You will usually hear the noise for 
a period ofti me u ntil the press ure set- 
tles down in the system. This is a nor- 
mal sound in any refrigerator and 
usually wilt not go away. 

No Parts 

I have a natural gas tankless water 
heater by the Tankless Water Heater 
Corporation, Thorn EMf Domestic 
Appliances, model No, TL2O0, serial 
No, 105404X90. [ this water heat- 
er advertised in your magazine and 
have been very satisfied with it. Now 
1 need parts, but cannot find a parts 
source. The original address is no 
longer correct* 

JOHN DEVINE 
CHICKASAW, AL 

Thorn EMI, which manufactured a 
tankless water heater for Tankless 
Water Heater Carp, was bought out 
by Mysonjnc about three years ago. 
My son still has parts for both gas and 
electric water heaters and should be 
able to supply you with the parts for 
your model heater. Write to My son, 
Inc „ P,Q. Box 7789 , Fredricksburg, 
VA 22404, Attn: Farts Dept , 

Frostless It's Not 

We own a General Electric fro&tless 
refrigerator model No. TBK-ltiD. 
Lately, frost has built up around the 
freezing coils in the freezer compart- 



ment and will not defrost. Food imme- 
i liately thaws out and, if not caught, 
spoils. The frost must be manually re- 
moved by thaw ing with an electric 
blow dryer. Once defrosted, it will 
work again for a time and then the 
problem comes back. Do you have any 
suggestions? 

FRANK LOVELY 
W. LEBANON, NH 

There are a number of things that 
can cause your problem, including a 
defective defrost timer, an open 
frost heater and open contacts on □ 
defrost thermostat . T he list goes on 
from there. 

Because there are so many possi- 
bilities, 1 suggest you pick up a GE 
Step-By-Step Repair Manual for re- 
frigerators and freezers. Check the 
heading "Evaporator Fails To De~ 
frost” in the manual's diagnostic 
chart. It lists the causes of this, and 
the rest of the manual explains test 
and repair procedures. 

The GE manual is part No. 
WX10X100 and costs about $7. To 
locate a GE parts distributor in your 
area, call the company's 24-hour-a~ 
day consumer serviee line at (800) 

626-2000. m 



no YOU HAVE AN APPLIANCE PROBLEM* 
fc/cjf ofJk Sffw a JwuJ it. Stud your qmtimn, awn# 
mih iht model urvd n.rim-hr.ra,, in AppiLnnc-c 

Clinic . Popular Mechanic*, 224 Weet Sfth $t., 
New York, NY 1O019- White tetter* cqamU be an - 
i unrrvd indii-niluaUj, pmM* m# of general iniemt 
LL'iif he ditciuued in the column. 
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Flex Shaft taring Kit Include* motor, shaft, foot pedal control and bit asjofirrwrtiL 



To test its torque* i chucked m a 
structured 'tooth carbide cutter and 
went h E l out chewing up chunks of 
hard maple in an attempt to stall the 
motor. At slow to moderate speed, 
there was occasional hesitation. But 
at top speed, the motor just kept 
buzzing. 

The Dremel 7390 Heavy-Duty Hex 
Shaft Carving Kit, which includes the 






T be tool uiwj del Kate details using only a 
light touch, it derive Its tufting power from 
speed, not pressure. 



Model 732 flex shaft and motor, Model 
221 foot si>eerl control, handpiece, Vi - 
in, and V^\n. edict*, cutters, sanding 
drums and grindstones. The kit costs 
about £4 10 at hardware stores and 
hobbyist suppliers. An accessory 
hanger stand 1 Mode! 2222 * to* t a a bout 
£35 1 and any component is available 
separately. Contact Dremel, 4315 
21st St. p Racine, WI ,53406-9939. m 



Even with large wuctuf*d-tootJn carbide 
cutler, turning at full speed, the tool is easily 
and prectsely controlled wWie carving. 



The var lab le-speed foot control permits Idw- 
speed cutting. a necessary feature to prevent 
burning when cutting plastJo. 



TEXT AND PHOTOS 
BY ROSARIO CAPOTOSTO 
Contributing Editor 



• It waa quite a revelation fnr me to 
test the Dremel Heavy-Duty Flex 
Shaft Carving Kit, My only similar 
exigence had been to use a flexible 
shaft chucked in an electric drill. This 
is a far more capable tool than a drill/ 
flex shaft combination. Its ■4-horse- 
power motor is capable of driving ro- 
tary tools at uptn 29.0113 rpm with 
plenty of torque. 

You adjust its speed by pressing iLs 
foot pedal. This allows you to better 
handle the tool, as you suit the speed 
to the jeftn whether it be slow enough 
to cut plastic* without melting them 
or at top speed to hog off hardwood. 

Without discernible vibration in 
the handpiece. I found it easy to do 
fine curving while holding the tool like 
it was a pen, 1 w r as impressed that it 
w as quiet and smooth. 



To change bid Insert pin to tock the motor 
shaft, Unlock toilet nut with the wrench pro- 
vided, insert new bit and tighten. 



Polishing metal is a snap with the brush 
wheel loaded wlih polishing compound. 
Light pressure easily removes tarnish. 



The sanding drum makes short work out of 
debarring even hard-to grind metals. Here, 
ihecoarw drum debum cast Iron. 
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BY NORMAN BECKER. F.E.. Contributing Editor 

Electrical Interference 



I have a 1-year-old house with a 200- 
amp service panel grounded with two 
groun ds . one at the water pipe and an - 
other to a rod in the backyard. The 

! problem is that there is severe inter- 
ference on the TVs in the house when 
wall switches are used, the door bell is 
rung, the bat hroom fan is switched on 
or if an electric shaver is used. This 
happens even though the branch cir- 
cuits are unrelated. Any suggestions? 

GLENN MiUKA 
CAKY, IL 

This type of problem is often caused 
by a hose neutral line, possibly at the 
pole , the meter pan or in the main 
breaker panel. Call the local utility 
company and have them check the 
connections at these points. The utili- 
ty company may complete its in- 
spection , but ask that a licensed elec- 
trician check the connection at the 
breaker panel. 

Covering Turbine 
Ventilators 

While installing a new roof r the in- 
staller recommended two large spin- 
ners that, would turn in the wind for 
veniilaLing the attic. My question Is 
whether to cover them in the winter 
or leave them open. ERNEST BAYS 
COLUMBUS, OH 

The only reason that I know of for 
covering the turbine vents is if you 



live m an area uikcrc the winter 
snowfall is great enough to cover the 
vents. In this case, when the snow 
melts, water will leak into the attic 
through the openings between the 
venl vanes* 

If the attic's ventilation is depen- 
dent on the turbine's free air opening, 
you must provide alternative venti- 
lation during the winter when the 
turbines are covered . 

As has been discussed in previous 
columns , the unobstructed cent 
opening should be of the attic 
floor arm when there is a vapor bar- 
rier on the underside of the insula- 
tion, and V J49 of the attic floor when 
there is no vapor barrier. 

Antifreeze In Pipes 

J have a second home in upstate New 
York and plan to put in an oil -fired hot 
water centra] heating system. Since 1 
am not there all the time and the wa- 
ter pipes are all drained and traps 
filled with nontoxic antifreeze 1 I was 
wondering if I could protect the hot 
water heating pipes by using the 
proper mixture of nontoxic anLifreeze 
and w ater. Can you think of any prob- 
lems that may occur? 

JOHN A WHITE 
LTNIONPALE, NY 

There are a few things you should do 
before adding antifreeze to the 
house's plumbing system . First t if the 
house doesn't have oneatready* add a 



back-flow preventer on the water feed 
line . This prevents the antifreeze 
from contaminating the house's po- 
table water supply. 

Next, determine how much anti- 
freeze lo add to the system. To do this , 
estimate the volume of water in the 
houses pipes, then add the correct ra- 
tio uf antifreeze. A free 4-page booklet 
by the Hydronics Institute has in for* 
motion to help you determine the 
pipes* volume and other useful tips . 
Send a letter with a self -addressed 
stamped envelope to; The Hydnmics 
Institute, 35 Russo Place, Berkeley 
Heights, NJ 07922. Asft for "Techni- 
cal Topics No, 2A." 

Winterized Hose Bib 

The water pipes that run to the hose 
bibs on the outside of my house are in- 
accessible. Should I replace my hose 
bibs with those that shut off the water 
imide the house (freeze proof hose 
bibs)? WALTER SKJE I 

GRAND FORKS, ND 

Replacing the hose bibs with freeze- 
proof models would be one approach - 
The other would be to install an inte- 
rior sh ut-off valve that is accessible 
so the hose bib can be drained, 



Service Tip 

When repairing a cedar wood shin- 
gle or s hake roof, the new shingles 
will generally nnt match the 
weathered appearance of the exist- 
ing roof, I L can take Up to a year for 
the shingles to weather the same 
color as those around it. The pro- 
cess can be accelerated by spray- 
ing the new shingles with a 
solution recommended by the Tex- 
as Forest Products Laboratory in 
Lufkin. Texas. 

Spray the new shingles with a 
simple solution of 1-pound baking 
soda dissolved in a gallon of warm 
water. 

Place the sprayed shingles in the 
sunlight . In about -I to 6 hour*, 
they tum a weathered-gray color. 
Wash uf f the powdered residue. 
Unlike slams, which may discolor 
over time, this process is perma- 
nent and results from a chemical 
reaction. PM 



LHJ t OL HAVE A HOME MAINTENANCE 
OR REPAIR PROBLEM - 

i/mf oflJt jVn f-fruin niAtiuf jJ. Stud war question to 
ilamtawnwrs Clinic, Papular Mechanics, 224 
West 57 ihSt., New YoHi.NY lOQlS Whitt ItUtr* 
wnupi hr ansu-vred individu&Uy, pnAlrmtafgtn 
wral inltrcnt will ftr dimtUMmed in the Goftamffl, Fnf 

fuat* home -repair and maintenance hzlp r g*t jPMV 
Nam* Cart Guide, $5 95 potlpaid. Scndynur ur- 
drri * J dnPopidiirAferWiei.flui |Qff, JWfcrCUy 
Station, New York, NY 10101 




sendee panel can cause sever* Interference -on televisions Jn the house* Have an electrician or 
your minify company check the exterior connect! era for a loose- line. 
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f Fintp measure wall hcJghl, A, Now 
measure wall length. B, Multiply A a B and 
subtract ckw and window are® 



2 Use a level or chalkline to make a verti- 
cal Fay out line on the wall. Align the first 
strip of paper with this line. 



M Unroll paper and measure the length of 
strip allowing for pattern drop and trim- 
ming. Mark with a small scissor cut. 



HANGING 

WALLPAPER 
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BY GENE & KATIE HAMILTON 
PM Illustrations by 
George Retseck 



• Ifyou can survive scantling endless 
pages of wallpaper books and find a 
pattern that suits your decor, color 
scheme and budget, hanging the pa- 
per will co me easy. 

For your first job, choose a wallpa- 
per that is easy to install, such as an 
inexpensive (less than $20 a roll) pre- 
trimmed vinyl paper. Vinyl wallcov- 
erings come paper-backed and fabric- 
backed, and both go up nicely. These 
papers don't stretch out of shape, 
even if you reposition them several 
times on the wall. Fabric-backed pa- 
pers are more expensive and well 
suited for bathrooms and kitchens, 
where humidity can he a problem. 
Fabric-backed vinyls can be scrubbed 
and easily stripped off the walls at a 
later date. 

You can choose betw een prepasted 
wallpaper and those requiring adhe- 
sive. Prepasted paper only needs to 
be dunked or soaked in warm water to 
activate the paste impregnated in its 
back. Other wallcoverings are hung 
on the wall with an adhesive applied 
with a roller. If you use one of these 
papers, ask your wallpaper dealer for 
an appropriate adhesive. 

for a paper with a pattern re 
drop of 10 in. or less. Pattern 
epeat refers to a pattern's 
repeat or drop of 10 in. is a 
pattern that repeats itself every 10 
in. ). The larger the drop, the molt pa- 
per is wasted getting the pattern to 
align between pieces. 



You’ll find the pattern repeat on the 
back of each pattern in your wallpaper 
sample books and on the roll's wrap- 
ping. By choosing a pattern with a 
small repeat for your first project, 



you can avoid excessive waste. 

Build success into your first at- 
tempt by choosing a simple bedroom. 
Don't try a bathroom, kitchen or 2- 
story hallway at first. 
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4 Fold the roll back on [he paper you just 
measured. Crease the paper at the small cut 
and use It as a cutting guide. 



Estfmat Jng paper and 
wall preparation 

First, look in the back of the wallpa- 
per book for a notice that tells you the 
area of each roll Most rolls of Ameri- 
can wallpaper contain about 36 sq. ft. 
of material. Allowing for waste due to 
the pattern drop and trimming, the 
roll covers about 30 »q, ft. A roll of Eu- 
ropean (metric) wallpaper contains 
about 28 sq. ft. and covers about 23 sq. 
fL of wall (these are based on wallpa- 
per with a drop under IS in ). 

To calculate how much paper you 
need, first find the wall area. Add the 
length of each wall and multiply this 
total by the ceiling height (Fig. 1). 
Multiply the height of each door and 
window by its width. Add the floor 
and window areas and subtract this 
from the w r all area. This gives you the 
surface ai^ea to be papered . Add about 
20 percent to the total papered area to 
allow for the few bad cuts you 1 !! make 
(inevitable on your first job). 

Divide this number by the area that 
your wallpaper rob covers^ and that's 
the number of rolls you need. 

Make sure the paper is from the 




1 0 When workl ng wll h small pane rm. 
check aHgnment between strips using a 
level. Thh asu jres pattern stays even. 




5 Apply wallpaper pane using a paint 
roller or a wallpaper bruih. Sp read paste 
evenly over paper's back and edg es. 



same lot or batch. The batch number 
is stamped on each roll, and all the 
rolls should have the same number, i f 
you run short and have to order extra 
paper later, you might get a roll from 
a different batch run. The color or re- 
peat pattern might not match exactly, 
even if you order the same pattern 
from Lhe same sitore. 

Clean the walls thoroughly and re- 
pair holes* cracks or dents. Wash or 
paint the room’s woodw ork and trim. 
Unless the w T oodw r ork is natural or its 
paint is in good shape, it wdJ probably 
look dingy next to the new paper. It s 
easier to paint it now than after the 
paper is in place. 

Turn off the electricity to the room, 
and remove Lhe light switch and out- 
let covers. You could hit an outlet or 
switch wire with your razor knife 
while trimming Lhe paper and get a 
shock, so leave off Lhe power while pa- 
pering. Light the room with a lamp on 
an extension cord plugged into an out- 
let outride the mom. 

Next, sbe Lhe walls. Sizing makes 
it easier to slide the paper around 
without tearing while you align lhe 




f 1 Push broad knife tight Into corner at 
celling (or molding). Run razor knife along 
broad knife to CleanJy sever scrap, 




# To prevent paste from getting all over 
when you handle the strips, fold the paper 
back over Itself (pasted sides together [. 

pattern. Because it seals the w r all, siz- 
ing makes paper easier to remove at a 
later date. 

Premi xed sizing is easi er to use , but 
more expensive than the type you 
mix. Either is simple to appEy. Use a 
paint roller and pan to spread the 
somewhat watery solution. When it's 
dry. the wall is ready for papering. 

When hanging a wallpaper with a 
light-colored background on a dark 
wall, you may be able to see the w r ail 
where there's minute misalignment 
between seams. Prime dark walls 
with a coat of inexpensive white latex 
primer or use a combination primer/ 
sizing. 

Layout: Getting started 

Begin your paper layout by establish- 
ing vertical guidelines to help you po- 
sition Lhe paper. Even with guidelines 
there's sure to be some misalignment 
between lhe First and last strip of pa- 
per you hang. To conceal this, lay out 
your job so you start and finish in an 
inconspicuous spot, such as over a 
door, a window or on the least con- 
spicuous wall 




1 2 Make di agonal relief cut from corner 
of window or door trim id papcr'i edge, 
mis leliyou work around projection. 



*e 
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7 Align rtrlp with vertical layout line. 
Smooth sir ip wlTh wallpaper Druids work- 
ing out from !u center to the edges. 



Hold up a roJl of paper where you 
want to begin. Make a pencil mark 
equaJ to the paper’s width minus 'At in. 
Use a carpenter's level or a ehalkUne 
to make a vertical plumb line through 
this mark (Fig. 2). 

Align the edge of your first strip to 
be parallel and about Wf in. inside this 
layout line. This prevents the Jine 
from showing through the seam, but 
keeps the paper's edge close enough 
for accurate alignment. 

Don't cut the first strip by measur- 
ing it. Take the roll over to the wall 
and unroll enough paper to reach from 
the floor to the ceiling. Hold the paper 
in place at the ceiling and move it up 
and down so you have a complete pat- 
tern at the top (if your paper's pattern 
requires alignment). 

Make a light pencil mark on the pa- 
per at the ceiling. Remove the paper, 
and place it on a flat surface. Trim the 
paper 2 in. above the mark you made 
at the ceiling. Then, measure down 
from the ceiling, and mark the dis- 
tance that the wall is high. Add 2 in. to 
this measurement for trim at the bot- 
tom. Make a small cut with a pair of 




1 9 Guide cut around window and door 
trim using broad knife. Trim away scrap be* 
f Ofe hanging ntKt strip of paper , 




9 If you work carefully, you can smooth 
paper with .a broad knife. Pull knife gently 
across paper to avoid tearing It, 



scissors, fold across the paper at the 
cut, then use the fold as a guideline to 
cut the strip (Figs. 3 and 4). Test fit 
this strip. 

To cut the second strip, unroll the 
paper and lay it next to the first strip. 
Move up the paper until the pattern 
matches (the wasted paper should al- 
ways be located at the tup of the roll). 
Cut the paper so it's 2 in. longer at the 
bottom, leaving some paper to trim at 
both ceiling and baseboard. Avoid 
cutting a large batch of strips until 
youVe tested a few pieces of paper to 
see how the pattern is lining up, 

Hanging paper 

If you re using a prepasted wallcover- 
ing, use an inexpensive plastic con- 
tainer called a water box or trough. 
Fill this about half-full with warm wa- 
ter and place iL on a plastic garbage 
bag covered by old towels to blot up 
spilled water. Let the strips of paper 
soak for the amount of time specified 
by its manufacturer (usually less than 
a minute). Keep the paper rolled 
loosely from bottom to top and rotate 
it in the water. 




19 Hang strip on an Inside comer with 
about 2 In. of scrap on adjacent wall. 
Smooth paper toward comer and to seam. 




• Slide next piece of paper Into posit Jon 
while adhesive Is still moist. Smooth paper 
after pattern Is aJ Igned. 



Fallow the manufacturer^ advice 
for wallpaper that require* adhesive, 
A vinyl paste is usually a good choice 
because it resists mildew. If you have 
had a mildew’ problem in the room, 
buy a mildewcide additive and mix it 
in the paste. 

Smooth the paste onto the paper’s 
back with a paint roller or wallpaper 
brush (Fig. 5). Spread the paste even- 
ly, including the edges. To keep fche 
paste from getting over everything, 
fold the pasted aide of the paper back 
on itself (Fig, 6). This also prevents 
the adhesive from drying ouL Work 
ahead and paste up a couple of strips 
so one strip can soak while you work 
with the other. 

Wait at least 5 minutes after brush- 
ing adhesive onto a strip of wallpaper 
for it to set, or i£ wet out" as it's called, 
before you hang it. Wallpaper ex- 
pands when wet and contracts as it 
drie^ so this wetting out let# it reach 
its maximum expansion and prevent* 
bubbles from forming behind the pa- 
per once it’s hung. 

Have your ladder in place and your 
tools at hand before bringing the fold- 




1 1 Trim paper fluid working with broad 
knife and razor. Thl i leaves a small bit of pa- 
per overlapping in trie corner* 
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1ft- Start next paper strip with an overlap. 
Match the pattern and plumb the strip. Cut 
through top ltrlp to remove overlap. 



ed and pasted strip to your starting 
point. Unfold the top section and posi- 
tion the strip so it lines up with the 

K lumb line. Don't forget that you al- 
>wed for an extra 2 in. at the tnp of 
the piece. Hold the Lop in place and 
unfold the pasted bottom section so it 
drops to the floor. Work your way 
down the strip checking alignment 
with the plumb line. 

Press the strip firmly against the 
wall. Work out from the center of the 
strip using a brush or sponge to push 
air bubbles or wrinkles to the edges 
(Fig. 7). If you are very careful, you 
can use a broad knife [a 6-in. -wide 
scraper, also called a flat knife) to do 
this also (Fig. b), Wipe off excess glue 
that oozes out of the edge of the strip. 
Hang the next strip and align the pat- 
tern by eye or with a level (Figs. 9 and 
10), Use a seam roller to press the 
edge in place and again after each 
strip is hung to prevent the seams 
from opening. 

Trim the paper at the top and boL- 
Lnm sifter you've hung several strips. 
This is best done using a broad knife 
and a razor knife. Press the knife into 
the comer where the wall meets the 
ceiling, and draw the razor along it 
(Fig. 11). Move the knife over as the 
razor reaches its end, then repeat the 
cut. Trim the paper at the floor the 
same way. 

You have to negotiate around 
doors, window's, cabinets and other 
projections. To get the paper to lie flat 
next to these protrusions > use a pair of 
small pointed scissors or a razor to 
make re lief cuts. 

We'IJ use a window frame as an ex* 
ample. Carefuily align the strip so it's 
plumb and its pattern matches the 
pieee next to it. Smooth out the paper 
as much as possible. Make a 45° relief 
cut starting at the comer of the win- 
dow trim, extending into the waste 
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f 7 Overlap around outside corner should 
he under 1 in- Ne*l jiflpmouM rover over- 
lap. Then, trim strip flush to comer. 



piper < Fig. 12). Then, finish smooth- 
ing Lhe paper, sitnl work out remain- 
ing wriiudefi and air bubbles. Trim the 
paper flush against the edge of the 
opening the same way you trimmed 
up against the ceiling (Fig. 13). 

Hanging outside/ 

Inside corners 

There's a great temptation to wrap a 
strip of wallcovering around an inside 
or outside comer, then continue on by 
butting the next piece of paper to it. 
This often results in a sloppy looking 
job. Corners are seldom square, and 
wrapping Lhe paj>er around the corner 
will cause the pattern to run out of 
plumb. For best results, use a lap 
joint or double cut the seams. 

To make a lap joint in an inside cor- 
ner, trim the last strip so it’s up to the 
corner and overlaps the adjoining wall 
by a couple of inches (Fig, 14). Push 
the broad knife into the corner and cut 
off the paper that overlaps on to the 
adjoining wall (Fig. 15k This leaves 
about V* in., nr iesn, paper overlap- 
ping. 

Make a plumb line on the new wall 
to align the first adjoining strip. This 
first strip on the new wall should wrap 
around tlie comer and overlap an inch 
or so into the wall you just papered. 
Carefully match the patterns of the 
overlapping paper in the comer and 
check the new strip for plumb. 

Trim the new strip flush in the cor- 
ner. Use a light touch and a sharp 
blade in the razor knife to cut through 
the top atrip only ( Fig. 16). This over- 
laps about Vi in. and covers any gap 
between the new strip and the wall. 

Next, add more adhesive to the 
joint by peeling Lhe strip you just 
trimmed back and applying the ad- 
hesive with an artist's brush. Then 
smooth out the joint and sponge away 
adhesive. 




1 1 To make a double-on joint, align the 
pattern with the strips overlapping. Press 
hard enough to cut both strips. 




19 The overlap fails away, but you must 
peeJ back the top strip and remove the cut- 
off section. Then, r ofj the joint right. 



Wrap the paper around an outside 
comer and trim it back so Vs in, of pa* 
per rounds the comer (Fig. 17). Mark 
a plumb layout Line on lhe un papered 
adjacent wall. Align the first strip 
with the layout line and trim it flush 
with the comer. 

The inside and outside comer joints 
described here overlap. Some heavy 
papers will show a lump at the joint, 
and other vinyl papers do not stick 
well to one another. In these cases, 
and anywhere you want a joint that 
butts perfectly, you can use the dou- 
ble-cut method. 

Overlap the strips where you want 
the joint, then cut through both strips 
with a sharp razor guided by your 
broad knife. The trimmed piece will 
fall away from the top strip, but you 
have to peel back the tup strip to re- 
move the trimmed piece from under it 
(Figs. IS and 19). Smooth the top strip 
back inLo place. 

While the paste is still soft, sponge 
away excess paste from the wall- 
paper's face and. woodwork. Go back 
several times with a clean sponge to 
be sure you get it all. PC 
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JJje actual jacket supplied 
to the United States Air force 



CALL TOLL-FREE: 1-800-331-185$ 



The official military issut 

GENUINE LEATHER A-2 FFYINGJACKET 



Striifaqiftn 

Gmrinl^i.1 



frame 

Addrcas- 



Ofy/Slitc/Zip- 



Signatvire- 



O I prefer not to use a credit cud aM will pay by check. 
Enclosed Is ray cheqlc for 1249 plus *7.50 shipping/ 
handling, a total of *256.50* 

*Any Bj^iSUraMf njn tu w^H hr WJed wttfi lhipflW fit 606-304 



Willahce AWard 
47 Richards Avenue 
Norwalk. Conn- 06h57 



Credit Card # 



Exp. Date 



A Piece qf American History 1 , 

The A-2 Leather Flying Jacket is one of the most famous 
pieces of battle gear in history, During World War 11, the 
brave pilots of the VS. Army Air Forces relied on the A-2 for 
protection and comfort Worn by the daring "Flying Tigers ! ’ 
who fought over China in their P-40 Warhawks. And Jimmy 
Doolittle’s B-25 bomber squadron that hit Tokyo in a 
daring carrier- launched raid. Lightweight and com- 
for table yet 'Tough as nails; 1 the A-2 identified 
i is wt iter as one of an elite, heave breed ol 
-fighting men. 

Genutne Military issue ; 

Not a Commercial Reproduction 
Cooper Sportswear was an original supplier 
of the A-2^ worn by America’s World War 11 
flying heroes. No m t after a 45* *year retirement 
from active duty h the 



Government contract 

w, you 

can owtt me very tame jacket 
Issued to US- Air Force pilots. 
jVof & reproduction — this is the genuine crrHcte? 

Proudly Made in the USJL 

The Cooper A-2 is made in the U.S A- using materials 
and production methods specified by the U.5. Air Force 
Premium hand stitched goatskin ensures 
ruggedness and great looks. Knitted cufifr and 
wmist band and a spun cotton -blend lining 
ensure draft-free comfort. Details include 
regulation snap-down collar, shoulder 
epaulets, and roomy snap-dose pockets ' 1 

TAhiTS also receive a certificate of authenticity staring that 
yours is the U J, Air Force A-2. Baiilc-prm-en and bulk for 
Jong life, the Cooper A-2 actually gets betteHooktng 
with age. 

Payable in Comwnient Monibty Installments. 

The Cooper A-2 Leather Flying Jacket can be yours for gust 
1249 (plus 17. 50 shipping and handling! payable in six 
convenient monthly installments of *42.75 charged in your 
credit card. Satisfaction guaranteed If you arc not delighted 
with your jacket, simply return it in original condition 
within 30 days for exchange or refund. 



CALL TOLL-FREE: 1-800-331-1858 



Please said me Cooper A-2 Genuine Leather Flying Jackets. 

Si^e (Even sizes 34-52); □ Regular □ Long 

Charge each of 6 installments of 142.75* to my credit card. 

P Mastercard □ Vt&A □ Discover □ Amcr. Express 



Order today Available in even sizes 34-52 regular and 
long. Call about larger sizes ( tu 60 3 available for *50 
more. ( For best fit, order one *E*c larger than your normal 
)acket size. ) 

■N-urni jI delivery iin phi t-HhUiinra-iLir* 
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BY JiM DUNNE, Detroit Editor 






Cadillac Unveiling 

• Look to the Cadillac Seville to be 
among the future cars on display at 
the Detroit Auto Show in January, at 
least a full bix months before it goes on 
sale. Seville for 1992 will be all new 
in appearance, with a larger body, 
smoother, more rounded linen on the 
outside and equipped with Cadillac'* 
new Norths tar vd engine under it* 
hood. Cadillac plans to ship Seville* to 
dealers beginning in June, but rich 
folks w ill get Lhe first glimpse at the 
Detroit, and probably the Los Ange- 
les and Chicago auto shows, 

Taurus, 1992 

Look for smaller head Li gh ts and a low- 
er hood line in the newest Taurus set 
for its first public appearance early in 
1991, The smaller lights and longer 
WTaparound turn lamps change the 
front end to a strong painted look. At 
the rear, taillights are altered, and 
contain round lenses for brake and 
running lights. A change in the trunk 
lid iow'ers the load height. 



Turbo Lag 

Automakers may deny it, but turbo- 
chargers are dropping out of the per- 
formance scene on newer cars. Early 
designs of turbos that resulted in 
shaft bur imp are still giving the 
booster a bad name 
repeat customers. 

Pontiac is out of 
turbo business 
gether with the can- 
cellation of the Turbo 
Grand Prix and tur- 
bo-powered Sunbird 
models. At Chrysler, 
turbos are still in the 
lineup, but V6 en- 
gine* are playing a 
bigger part in per- 
formance mod e Is , li ke 
the Daytona. Howev- 
er, in smaller cars, 
turbos remain the best bet for boost- 
ing overall performance. 

Saturn Plastic 

Saturn officials say that piastie panels 
were designed for 
the body of their 
car to have an 
advantage over 
Japanese competi- 
tors, Sure, they go 
through the litany 
of plastic features 
like dent-resis- 
tant, no-rust and 
lighter weight. 
Hut the plastic 
fenders, doors and 
quarter panels on 
the Saturn have 
set it apart from 



Toyota, Nissan, Honda, anti others. 
In Japan, steel is the least expensive 
material available for car bodies, so 
that the practice of building plastic- 
free bodies is likely to continue. 



GMC Jimmy 

A major styling change is in store for 
GMC's full-size sport/utility 2-door 
next summer. Up front, the Jimmy 
will take on the appearance of the full- 
size pickup truck and feature more 
rounded front and flush glass in the 
windshield At the aide, larger win- 
dows for rear-seat passengers are 
featured. 

The restyling of the 1992 Jimmy 
along with the revised Crew Cab pick- 
up and Suburban will complete the 
C/K truck redo at CMC, 

Thicker Glass 

Glass is heavy. So one of the ways the 
automaker* cut weight in recent 
years was to make door glass and 
windshields thinner. They figured 

f Pleas* tu m tv pagr J J 



Due for 92, flirt Taurus redesign will be minor facelift, 



Next -generation Suburban wffl wear current pickup Irorti end, 
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PASSPORT 



ESCORT 



SOLO 



Siw wirStWm fwmm, u fmKTQf 
fiiv tNiiptf i twtfktri.wm fctfr 



Vflw fst VltfFum tiSi' fMm^ypr 
wi retHirL' miming iitslti mjit 



.VrMi'J u liv iur/r nuhr dfrfct'ktr ti.wti 
untT -TiM^iA it j * lut rt/fti? 




\ icrrifte radar detector " 

tdirfiw/Hrkvr 



Nothing vise even dimes close " We fell in love ;it firsi beep “ 

timtoMa&t Ifjf.rlEcW- 



Overwhelm your favorite driver 
with the world’s best radar detectors 



Give The Very Best 

Remembef those few times when 
you cime up with The perfect 
The recipient was so overwhelmed 
he kept asking how you knew... 

Thai's ihe effect our radar deleo 
tors have on drivers, because drivers 
know whai the experts say alxjiai: 
radar detectors. 

Car and Driver culled us the "class 
li li" in radtir derevlicKfi. And Road <f- 
Tmck has rated us The leader in 
detector technulugy." 

We've been over- 
whdmibft driv ers for over 
12 yes its R sr ihc < iriverc an 
your Hm. no other gift 
is as sure lo please. 

: Exclusive Source 

We designed ESCI3RT.. SOLO, and 
PASSPORT, we nuke them in our 
factory in Cincinnati, and we onl y sell 
directly io you. Not through stores 

Our direct ooftnectkin to you 
assures fast response un urdei>, on 
questions, and on repairs. We take 
caitr of everything. 

And by dealing wish our knowl- 
edgeable M;i FT. you're assured of 
making the righl choice, They'll help 
you select the radar detector that will 
lx? IxiM for your favorite driver 






7 he atituar juww tatr btuf&jintTtm m Qmvuw/i tl feu. 



Incredibly Easy Shopping 

Just vail toll-free i I'HOD-^i-lfvnKJ. 
Voull avoid traffic jams, parking 
hassles, pusJjy cnmtK and uni bear- 
ably long Sines. 



Qrfl toll-free 
m 1-800-543-1608 

Instead you'll find a friendly radar 
t-xpeii who can answer any ques^ 
lions you may have. Just pick up the 
phone. We re here 2-1 hours a day. 

Order before 6;Q0 PM eastern lime 
Monday through Friday and we ll 
ship your package the same day. A 
gift box fc available lie no charge 

Y» On Have ft Tomorrow 

We know [hal sotnetlrnes the 
holidays can sneak up, and waiting 
even a few Jays for the L IPS truck is 
waiting too long Hut we've got the 
perfect solution, 

Through a special arrangement 
with Federal Esprets wr can oiler 
their overnight delivery for tsnly 
tN.su. Just call us anytime before 
H : Ori P\i and your package will arrive 
the next day (exoepi Sun- 
days). If you’re a 
last -minute shop- 
pet. you've come r 
id the right place, i 

.Atony 

fts-frftWiiipftjis u anh $ 14.50 





Satisfaction {iiiaranleod 

Here's the Ixrst pan of all your 
gift i.s gtuntnitred to please. *Jui|e 
simply, if for any reusnn you’re not 
tuially satisfied within the first 30 
tLi\ s. (List return your purchase. 

Well Immediately refund aN your 
money and ^ ft your resum shipping 
costa. There are no hidden charges 
You are also covered by a full one 
year limited WMcanty. 

We've Ikxti delivenng on 
these promises fur over 
ten years. Call now 
and see how easy 
giTs-giving a\n be 



Order today — Call lolHree 

1 - 800 - 543-1608 

f*H hiirv 74#vi i y mk 

Ud^nr Slmili llarth trctfHtut 

$0Ur Sdfftmtmi touto r Jteceinr 
SM5 

ESCORT' The Verjitrmafttt Leader 
$299 

PASSPORT' (her One MiHion Snlit 

$m 



Otto rn?Ufli& kU t *T\ Us. hfcrs ihudii-r In fmMiL 
SUribnl shipfHH(i uid IuMjjii b U -in 
i ft mmilfcliC lifishMV a yVBJbbki *crr J 14 10 

rincinruiti Mlrniwave 

► I Jcpmtnimt 60681X1 
EJiw MlCftnwF llxa 
CliiriiinalJ, Ohiu 4 



Hh 
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PM HOTLINES 

COMMUNICATE 
WITH US 

Writ trying our best fca make a 
easier for you to communicaie ui 
Here are four ways you can do *t 



HOTLINE PHONE NUMBERS 



SpeciaJ telephone numbefs nere ai Popular 
Vlemanits siem/ you to call our edit 05 
directly and ea^ly They're activated once a 
an Wednesdays, ffom 3 to S pm 
Eastern time Ail the edilCh.il aaff hotline 
phone 1 rxifr^ers are listed 1 here If an editor o 
not available, please try again me following 
wee*: 



HQME IMPROVEMENT 
St mt*n W1ll*on. «Hmr 1 2 F 2? 265-753B 

Tufw Kl4nck r MMX editor |2 t2) 265^5 70 
Roy Berififtvohn r etf CQf 

|2IZJ Z65-7S72 
ffeLiili^ng, h-ome rpmodeing, shop dcagi 
troti funis*? mating 



BOA TING/ OUTDOORS 

Joe Skorupa, fdi'jo: |2 1 2,1 26575% 



wromonw 

TbflyIwtrt P «M -|2t2j J65-7S2& 

tnew cbtx nKXnnpofc,} 

Mill* Alien, XXL sc-tqt 4?t2} 265-7536 

[KdvSCfll and oei^gn, car and rryantenancel 



SCICNCCiTECHNOLOCtY 

Ab* Dan*, «Mx |2 1 Z) 265-7740 



ELECmONICSvPHOTOGRAPKY 

frank Vlivd, cdtor 1 2 E 2 j 265-756 3 



GENERAL 

Jo* Oldham, ecatof-in-crurl 

(2 12J 265-7503 

D*bOr#h Frank, managing edtof 

(212| 265-75 iB 



READER SERVICE BUREAU 



We have a deader Information Bc^eau Ehai 
is operational frw days a week during regular 
Uusmess houh. Our Reader Service fltrfeau 
number is \2i2\ 649-3327 Please call our 
Reader Service Bureau, nor Qu? ten 

inroimate&n on Dack issues, reprints of angles, 
subscription tnquines. ptan* ofrm and so on. 
It win save us all rime. 



ELECTRONIC MAIL 



You can caEl rhr PM computer any day 
berween 6 pm and 8 am [only? Eastern time 
The number is [2lZ| Once you're 

on Jine. you can m&F messages for specific 
editors, or direct inquiries and comments to a 
specific department me sfepairont bufietm 
txsard also allows you to srtare your moughts 
with other readers who call in. 

New users wiii get an identification num- 
ber and password that allow them to access 
me system. Simpry set your communication* 
software io & Die, m party and one stop c*t 
46-N-ij and ser the baud at 300 or 1200 tr 
youTe asking a spedric question, allow a 
week before calling E^ck For oi m answer. 



FAX MACHINE 



you can fa* wrirwn mail to ns if you have 
access to a fax machine. Ojt fan number is 
|2 F Z| 586n556i ava iable 24 now a day 
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Wider 3 nd lower for '92, Cadillac Ektorado rld« C Body platform 



maybe a couple of 
millimeters thin- 
ner. a change so 
slight that the 
vehicle owners 
would n'L notice. 

But now' that 
trend is being re- 
versed. Glass is 
getting thicker. 

Carmakers and 
owners found 
that the thicker 
glass is a good 
sound barrier. It 
keeps the passenger compartment 
t|iiieL, isolated from outside noise. So 
the glass on the 1991 GM-10 cars 
— Grand Prix, Cutlass Supreme, Re- 
gal and Lamina — is now 5mm thick in- 
stead of 4. The improvement, a 25 
percent increase, helps make the cars 
quieter on the road and seem more 
[usurious to owners. 

1991 Eldorado 

A blacked -out grille and unusual paint 
pattern are designed to disguise this 

1992 Cadillac Eldorado prototype. 

Captured during ride and handling 

development work at the GM proving 
ground, the next-generation KJdo 
looks to be longer and wider than the 
current, edition — a change that can be 
traced to the switch to GM’s C-Body 
(Cadillac I>eVj|le,Olds93, Buick Park 
Avenue) platform. The current Eldo 
is an E-Body. 

The new El do will reportedly use 
Cadillac's new 200- hp dohe 32-valve 
Northstar Vfl engine. 

Whitewalls 

Look for whitewall tires to be around 
for a longtime even though some criti- 
cize them for being Lanky or old-fash- 
ioned. You will continue tn see them 
on American- made sedans in the mid- 
price and luxury ranges. Olds, Buick, 
Cadillac, Lincoln, Ford. Mercury, 
Chrysler, Dodge and some Chevy 
cars are among the 1991 models that 
favor whitewalls. 



However, virtually all the imports 
and smaller cars are sticking with 
black-wall designs. It is ironic that the 
most affected of the white tire de- 
signs — white lettering — is still the 
choice of muscle car and 4- wheel- 
drive vehicle buyers. 

Torortado's 25th 

Olds* Tnronadn is 25 years old this 
year, and that anniversary is a good 
time to recall just how revolutionary 
the car was when new', Toronado was 
the first American car in the modern 
age (post WWIf) to offer front-wheel 
drive. It caused immense interest at 
the time since front drive was poo- 
pooed as a system that caused heavy 
understeer, one that lost traction go- 
ing up hills and w r as, after all. too ex- 
pensive for the average buyer. 

In its original design, the Olds 425- 
cu.-in. , 385-hp V8 engine w r as set in a 
north-south position directly over the 
front axle line. Prototype designs of 
the driveline had the right-side half- 
shaft located in a tunnel through the 
engine's oil pan. At production, a 
hump was built into the bottom of the 
pan to allow the shaft to pass under- 
neath the engine. 

The engineer behind the Torwwdo, 
Bob Stempel, became chairman of 
General Motors last August, 

Subtle Sable 

Like their contemporaries at Ford di- 
vision. the Mercury product planners 
don't seem to be 
anxious to take 
chances with their 
mainstream se- 
dan. the Sable, 

The sheetmetal 
changes for 1992 
are subtle. Sable 
will retain its dis- 
tinctive light bar 
across the front of 
the car, although 



?z Mercury SaMe will retain diiiJnctlve light panel acrau front. 



the height of the 
bar has been re- 
duced to give a 
steeper fall -aw ay 
to the hoodline, m 
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The Price of Home 



Now you don't need a 
$1500 profession ally- installed 
home security system to keep out 
a professional. 

Introducing Stillage 
Keepsafer.® Americas besr .sell- 
ing wireless electrode home 
security system, Keepsafer gives 
you the same kind of reliable 
protection of a professionally- 
installed system. But al a frac- 
tion of the cost. Because 



Security is on Sale. 



security, reliability and affordability of 
the Keepsafer gives your family the 
edge in prated ion. 



in 

about 
hour or 



The "Wbal Have You Got 
To Lose Sale . " 

Now is die time to invest in the 
security of the Keepsafer during our 
nationwide sale. Look al alt you get 
for the low base price of SI 99: 

• Contra] Co mole 

• 2 Transmitters 

• Security Window Stickers 

• Fully&qxttidttbie System 

Capabilities 

• 90-Day Monty Back 
Guarantee 

There's more Most homeowner's 
insurance policies recognize the 
securin' benefits of the Keepsafer and 
offer users a reduction in 
premiums. 

One of four homes will be 
burglarized this year. 

Today, you am three times more 



*/Ppa» 



You can install Keepsafer with an 
ordinary screwdriver and save 
hundreds of dollars. 

Over 97% of Keepsafer 
,_ t owners agree their installa- 
tion was 'quick and simple ' 
This easy installation, plus 
the tremendous value of our 
offer, will literally save you 
hundreds over an 'installed 
system." 

You will be installing 
wireless, electronic transmit- 
ters with sensor sets that trig- 
ger the alarm on the Control 
Console the instant a moni- 
tored door or window Is 
opened. 

In addition, there is a full- 
range of accessories which alluw you 
to custom-tailor the system to your 
needs. Keepsafer can 
peform virtually 



every r function of 
a professionally- 
installed system. 



I'oOY.y 
l uplift, [truck 



We've been keeping families 
Schbge-Safc since 1926. 

Standing behind the reliabil- 
ity of Keepsafer is the same 
company that has been protect- 
ing families with the most 
secure door locks made. 

There is no safer security 
combination than to lie 
SchJagc-Safc with Schlage locks 
. and the Keepsafer Security System. 

SCHLAGE 

KEEPSAFER 



At<inly$]99t and a 

90-Day Money Back Guarantee, 

wliat hove you got to lose? 

The SchUge Keepsafer is ail you 
need to protect the people you love, 
and the things you like. And to keep 
from losing either one. And al our 
special price and guarantee, nghi now 
is the [he lime to purchase your 
Keepsafer during Schiage's nationwide 
Vttktt Have You (Jot To Lose Sale. * 
Call 1 ■800-S4ALERT for 

the dealer nearest you, or 
find Keepsafer at better 
home centers and 
hardware stores 
nationwide. 
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AUTOMOBILES 

CAR CLINIC 

BY MIKE ALLEN, Assistant Ay to Editor 




PENDULUM 



RATCHEt 



COLOR FADING 



DAMAGED WE8BNG 



BOWED WEHB1MC, 



Suspenders And Belts 

I would really like to know how to 
check the automatic seatbelt mecha- 
nism in my 1 5-year-old car. lt h s sup- 
posed to lock up when you run into 
something, but I don't really trust 
it — and no one seems to know how it 
works or how to fix it, or even to be 
able to tell me if it will work when it s 
needed. 

AMY HEVQNE 
CHRISTOPHER. WT 

Seatbelt retractors are considered a 
nonfield serviceable item by car man- 
ufacturers^- which is worrantyspeuk 
for: "If it's broken , you can’t fix it. It 
has to be replaced . " But how do you 
tell ififs broken? 

There are basically two kinds of 
mechanisms used , The simplest is 
mechanically related to a window 
blind— pull the belt out really fast , 
and it locks up . Test this kind by 
grabbing the belt and yanking. 

The second uses a pendulum to tip 
a pawl into a ratchet whenever the ve~ 
hide is rapidly slowing down (or 
speeding up)— before the belt starts to 
unreel. To check one of these, find a 



deserted stretch of road, check for 
traffic and hit the brakes fairly hard. 
You should not be able to pull the belt 
out of the retractor until the car stops 
and you’ve released tension on the 
seatbelt. 

If this doesn't work, you might take 
owf the retractor mechanism and 
check far obvious defects, like under- 
coating gumming up the works ar 
some other foreign object preven ting 
proper operation . If that’s easily rec- 
tified, fine, Otherwise, buy anew one. 

Of equal concern is the condition of 
the bell material itself especially in 
older cars. Check far these problem 
conditions: 

* Pulled threads — Oboiouslyt if the 
stitching at the buckle is coming 
apart P the belt may not be strong 
enough, 

* Damaged webbing — Leaving the 
belt material dragging along the 
ground far a few mites or cutting it 
On a sharp edge of a door frame or 
child seat will compromise the 
strength of the belt. 

* Color fading— A mare subtle dam- 
age is from the ultraviolet in the sun, 
solvents or chemicals. Anytime 



there's a noticeable change in the 
color of the webbing nylon, the. belt 
should be replaced . 

* bowed webbing — If the u-ebbing is 
no longer straight, it*$ because the 
longer edge has stretched — and 
should no longer be trwiedr 

Fortunately > any good trim shop 
should be able to reweb your belts for 
a reasonable cost. If the retractor is 
not functioning properly , you ll have 
ta replace the entire assem bly. 

An Arresting Problem 

My Cutlass has some sort of metal and 
metal mesh filter inside the replace- 
able air-cleaner housing. It seems to 
be dogged. There’s no mention in the 
manual of this element or how often 
it should be serviced. It’s pretty 
plugged up— my car seems to be 
strangling for air. And a replacement 
part is more than (100. Do I really 
have to replace it? 

JOHWBADNYE 

POUGHKEEPSIE, NY 

No, you don't have to replace it. It's 
not a filter, really . It* s a flame arres- 
tor, intended to keep an occasional 
backfire from setting the paper air- 
cleaner element on fire . 

Remove the air-cleaner housing 
from the car. Soak the housing in sol- 
vent, and brush away the grunge. 
You may need to use compressed air 
and a certain amount of patience. 

And that flame arrestor is inside of 
the paper filter, where the air passing 
through it is supposed ta be clean, 
When you're reinstalling it, /End out 
where that grunge is getting in, and 
plug the leakfs). You re digesting a 
lot of things with your engine that 
aren't good for it. 

Remainders 

When I change the oil in my Camry, 
Tm careful to be sure the vehicle is 
level. But even so, there are 8 to 10 
ounces of oil remaining in the pan 
after it finishes draining. I know this 
because I made a .T-shaped tube to si- 
phon out the but little bit. This seems 
like too much dirty oil to leave inside 
the engine. Or am I just being too par- 
ticular? JOSEPH RAWS! L 

SARATOGA, CA 

(FUtiic turn fripagg flflj 
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ONE TOUGH MOTOR OIL ANNOUNCES 
ONE TOUGH GUARANTEE- 




TWO HUNDRED FFTY THOUSAND MILES 

OR TEN YEARS. 



Use Quaker State exclusively in your new car, and our 
limited guarantee will cover lubricated engine parts for 
250,000 miles or ten years, whichever comes first. 




How tough is today's Quaker State? 

Tough enough lo moke this promise- Use only Quaker 
Slate in your new car's engine, and if any lubricated 
engine part not covered by the manufacturer's womanly 
or extended-service contract suffers an oil-related break- 
down during i Is first 250,000 miles or ten years, Quaker 
State will pay for the repair. 



participating Quaker Stale service centers. These 
include many new- cor dealers, aulomotive service 
centers and fas! lubes nationwide. 

To parfitipale in the guarantee program, enroll your 
new cor at a participating service center within six 
months or 6,000 miles a f purchase Use only Quake- 
Stole Molar O' L and have your oil and fitter changed 
a! a service center according So manufa duress 
instructions for severe driving conditions but no; k. 
exceed 4, GOO miles or four months behveen changes. 
Save your receipts. 

How con Quaker Stole moke a guarantee 
this tough? _ _ 



Well guarantee lubricated parts in engines of all 
sizes -domestic or imported 

Quaker Stale's limited guarantee cavers lubricated 
ports in engines of every single imported and domestic 
car or light Iruck sold in !he United Stales. It even 
covers the deductible on any extended warranty you 
might hove purchased from your new-car dealer 
Enrollment is absolutely free 

Sea a copy of lubrication limited warranty and 
enrollment details at participating service centers. 

Complete details and enrollment forms for I he Quaker 
Stale 250,000 -mile or ten-year guarantee are available al 




Today s Quaker State has 
proven its toughness over and 
aver again in the masl rigorous 
tests 1 hat the world's qufIo makers 
hove ihrown at it. The result: 
Quaker Slate actually 
exceeds lubrication speci- g * 
f ballons for every single 
cor said in the United 
States. 11 lakes a lough ail 
lo offer a guarantee this 
lough Bui QuakerSlote 
is One Tough Moior Oil 




The Big O is One Tough Motor Oil. 




Super fflvrul 

SAE 1OW-30 

MOTOR OIL 
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DON'T POLLUTE. PLEASE DISPOSE OF USED MOTOR OIL PROPIRLT. 
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In an ideal world, all of the oil would 
drain out of the oil pan, obvimsly- 
But packaging considerations and 
other auto design limitations some- 
times mean that the little hole in the 
oil pan can’t be at the exact low point 
in the pan f leaning a few ounces of oil 
behind. 

If you can't block the car up safely 
at an angle to eliminate this, then I 
think your Toyota will probably do 
just fine if you drain what you can 
— especially if you change the filter 
every time as well. 

Welcome Home 

I just arrived home after a 3-week 
trip, an d all three of my Hondas had 
the same weird problem. The rear 
brakes were frezem 

One of them was so tight that l hud 
to remove the brake drum, which had 
rusted so badly that the brake shoes 
w r ere glued to them. 

The other two cars 1 rocked back 
and forth and gut to break loose. The 
brakes sounded a bit rough for a 
w hile, but w T ere soon fine. 

Have you ever heard of this prob- 
lem before 7 

Is it peculiar to Hondas? 

JAMES EBY 
PENNINGTON, NJ 




Nuts To You 

• You've been driving around for a month now with a 
rattling raise from the back end of your car. Finally, 
you manage to sneak it into the shop for a quick diag- 
nosis, and your worst lears are confirmed — big 
bucks. The mounting stud for the rear shock has 
come adrift. Well, replacing the rear shocks was 
overdue anyway, so that 1 s no big deal A new pair of 
dampers go on and your wallet is somewhat lighter. 

Unfortunately, that noise was the loose 
stud enlarging the hole beyond the abil ity of 
ihe hardware to stay light. And two days lat- 
er, it’s back. The shop’s service manag- 
er says it's your fault for waiting 
so Fong, and . . . he's right. 

He can fiK it, of course. He'll 
have to weld something over 
the hole. The guy who does the 
welding is on vacation, and oh- 
by4he- way-no- warranty. If you 
want a warranty, they'll have to 
replace iheaxle housing — mu- 
cho dinero. 

Try the coward's way oul. A 
lug nut just happens to have 
the same Vis-in. threads. With 
its chamfered lace, it'll usually 
find a home in that egg-shaped 
hole, snugging up tight and 
slaying that way 



TIP 



SHOCK 



LUG NUT 



BRACKET 
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It's not a problem peculiar to Hondas. 
Any car with drum brakes will do the 
same thing when the conditions are 
right. 

Apparently, it was hot and hum id 
enough to really make the rust in 
your cast-iron brake drums accumu- 
late rapidly. I've experienced the 
same phenomenon myself with a 
number of cars, although, generally, 
it's taken considerably longer than 
three weeks. 

fd be a trifle concerned about out 
of -round conditions cropping up in 
the turn r future on these cars— the pi ts 
left by the rust will wear at a different 
rate than smooth metal. Yr?u may 
need to have the drums lightly turned 
if you experience any pulsating under 
braking ■ 

Fd also suggest leaving the cars 
with the handbrake not set if there's 
going to be any further extended pen - 
ads of disuse* 

Hummer 

There’s a humming noise comi ng fmm 
the bot tom of my 'SI Thumlerbn-d. ll 
does this whether the car is moving nr 
sitting — but only when the engine is 
running, not when just the key is on. 
The noise is not coming from the 
stereo speakers. 



What b it? How cun l make it go 
away? RONNIE PAINES 

SALINA* KS 

It's the electric in-tank fuel pump . 
This pump comes on when you turn 
on the key . If the engine isn't run- 
ning, it shots off itself in a few sec- 
onds. partly to keep from running 
down the battery , but mostly to keep 
from feeding a ft re in case of a burst 
fuel line ar accident. 

Some humming noise is normal. 
It's a simple test of the electrical cir- 
cuits to the pump and the fuel injec- 
tion— turn on the key, and the hum 
should start and then shutoff 

If the humming noise is getting 
louder, then it's possible that the. 
pump is on its last legs. Sometimes, 
the rubber mounts inside the fuel 
tank will shift f letting the pump 
touch the mounts or tank wolf mak- 
ing a d iffrren l r louder n oise. Ii ut u sis - 
ally, it means the bearings in the 
pum p a re u ™ ring ou t 

Premature wear can be a problem 
if you're in the habit of running 
around with next to no gas in the 
tank. These submersible pumps de- 
pend on gasoline on the bearing 
surfaces far lubrication, If you con - 
slant ly run with very little gas r they'll 



suck air ami wear very 1 rapidly. 

So — fill cr up when you get gas f 
don't just add a couple of bucks 
worth F And if that noise is getting 
progressively louder, think about re- 
placing the pump before it dies same 
dark , rainy night. Be warned— this 
piece has a 3 -figure price * so shop 
around. 

Puddle-Jumping 

J recently drove my 1989 Cougar XK7 
through a puddle on a rainy day, and 
the engine blew u rod. Ford is in the 
process of replacing the engine, but I 
do not believe thsit this will solve the 
problem. Could this be a mm iutnc Lur- 
ing defect? 

TORCH REST! AN1 
BRONX h 

When you say “blew" a rod \ I assume 
you mean it broke the rod itself rath - 
er than just spun the bearing. Also, 
you say Ford is replacing the entire 
engine, not just rebuilding it If that's 
true, then it's not a manufacturing 
defect. 

You went through enough water 
fast enough to splash water info the 
air intake in the grille— lots of water. 
This water went into the engine 

{f'iti/nr turn fr; jin#*- ?*rt 
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quickly enough that one cylinder had 
more volume of water in it than the 
minimum volume of the combustion 
chamber at Top Bead Center, A nd 
when the piston came up the re r the 
incompressible water had noplace to 
go. The weak point was the rod- 
bang. 

And after taking that big of a shot, 
I wouldn't give a plugged nickel for 
the Crankshaft either. Dollars to 
doughnuts t the crankshaft is twisted 
or cracked. So be glad that you reget- 
ting a fresh motor. 

Find that hard to believe ? I once 
saw a fellow ride a motorcycle into a 
stream that was a little deeper than 
he figured^the same phenomenon 
blew the bike*s cylinder and head 
clean off the studs and a good 50 ft. 
into the air . 

Sfow down going through those 
puddles. 

Runnin On Empty 

For many years I have changed my 
own oil. I run the engine for 2-f> sec- 
onds after the drained oil stream sub- 
sides to void the oil pump and pipes. I 
now have an 'ftfi Cadillac De Ville. 
Any problems with this procedure? 

aHAWKLEY 
miWNAL. V A 



/ have big problems . 

You're deliberately making the oil 
pump lose its prime— all in order to 
purge a few ounces of oil out of the 
crankcase. This means that the pump 
will have to spin much longer to fill 
the oil filter and oil galleries after you 
refill the engine and start it up. 

If you're changing your oil regu- 
larly, there's no harm being done by 
the small amount of used oil left in 
the system. But the wear caused by 
running dry, even for a few seconds , 
can potentially cause premature 
bearing failure. 

If it's possible, I even recommend 
pre filling the oil filter with fresh oil 
before screwing it on. Obviously , this 
only works if the filter is vertical or 
close to it. 

Just be really careful not to intro- 
duce any dirt or grunge into the filter. 
The last thing you want to do is farce 
any dirt directly into the pressure 
side of the oiling system. 

Some people like to disconnect the 
electrics and spin the motor with the 
starter until oil pressure comes up. 
Aside from the fact that on some 
modern tars that's a good way to fry 
the ignition module, it doesn't help. 
The bearings are still running dry, 
and the system is still full of air for 



the same number of crankshaft revo- 
lutions, 

On some engines , it * s possible to 
pre-oil the system by removing the 
distributor and using an old distrib- 
utor shaft and a drill to spin the 
pump until oil pressure comes up. I 
usually do that for a freshly rebuilt 
engine. But it's overkill for an ordi- 
nary oil change. 

Just drain the pan, replace the fil- 
ter, add fresh oil and start the engine. 

Tired 

1 have a 1989 Ford Escort with 
175/70R14 radial tires, ICs hard to 
find this size of tire. Would it be possi- 
ble to substitute a 1S5/70R14? 

Would this affect the speedometer 
readings? Would I get a better ride or 
better handling? T. a. ROUND 

KELLANING S PA 

I just linked through three tire cata- 
logs here in my office— your size 
wasn't even listed . A Ford dealer 

would have that size— but the price 
would be dear. 

A 18S/70RI4 tire would actually 
fit onto your rims and clear the 
wheelweus of your Escort, so it's me- 
cha n icatty poss ible to su bsti t u te for 
the smaller tire. 
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But there are larger issues here. 
First aff\ your suspicions are correct 
—it will affect the speeda/adometer 
calibration The 18$/?()R14 will he a 
few percent larger in diameter r mak- 
ingyourspeedo read lower than your 
actual speed . The overall gearing 
change will affect acceleration as 
welt , costing you a second or two in 
passing situations. 

Also, the minimum recommended 
rim width fora 18S/70R14 is just 5 
in.— which is what you have. This 
will make the side walls mote compli- 
ant, improving ride at the cost of pre- 
cise handling . 

A better substitute would be a 
185/65R14 or 185160R14 . These are 
closer to the original diameter. Un- 
fortunately, these lower profile sizes 
are considered high-performance 
— and the tires available are more 
expensive. 

Rest solution of all would be to up- 
grade to a 195/60R15— a size avail- 
able as original equipment on 
Escorts. Get same used 15x6-in, Es- 
cort rims from a salvage lot r and get a 
different speedometer drive gear at 
the Ford dealer to correct the s peedo. 

Tapped Out 

Whenever I change my oil filter* I 



first run a tap into the threads on the 
filter I do this because a few years 
back, I purchased a filter with bad 
threads. It tightened down onto the 
engine, but not far enough for the gas- 
ket to seal, and 1 had oil all over the 
floor. 

FRANK LASARACINA 
WHITI NCj, n.j 

Don't do it. 

You’re making fine shavings of 
steel filter baseplate by the hundreds 
and dropping them directly into the 
filter The large threaded hole in the 
filter (the one you 7 re tapping) is the 
exit point for filtered oil back into the 
engine. A ny foreign objects go direct- 
ly to the bearings from there. 

There's no way you could possibly 
shake or blow all of the shavings out 
of the pleats in the filter before in- 
stalling it. 

Inspect the threads o/i the filter vis- 
ually before you install it, Always in- 
spect the filter for leaks immediately 
offer you sta rt the engine , m 



DO YOU HAVE A CAR PROBLEM? 
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SERVICE TIPS 

* Owners of California' spec Yugos 
may not be aware lhat turning off the 
ignition Isn't supposed to shut oFf the 
engine immediately. The engine is 
supposed lo run fora few seconds, to 
bom fuel in the float bowl and reduce 
HC emissions. TSB 0-03 

* According to the Automotive En- 
gine Rebuilders Association, don't 
ever remove the lifter-earner housing 
from the valley of a 4.1 -liter Cadillac 
VB. The housing is machined lor the 
camshaft after it's boiled to the block, 
and It will be plain impossible to re- 
align it property if it's shifted 

* Ford TSB 69 1 0-4 says the C-1 1 
power steering pumps used on many 
larger Ford products use a new type 
of quick-connect fining forfhe 1990 
and later model years. The new fitting 
ts not interchangeable with earlier fit- 
tings — mixing types of fittings will 
cause damage to the fittings and fluid 
leakage. New replacement pumps 
are being supplied with both kinds. 

* Pontiac TSB 69-8-27 says that 2.B- 
and 3.1 -liter 6000s and Grand Prises 
with oi) lights that flicker at idle when 
tempera! ores are high may benefit 
from a new vented oil pressure send- 
er, PN10096199, 





Chevy Lumina APV. 
It’s something else. 

U drives like a dream. Holds aiull like a wagon. Looks like tomorrow And Us body panels will never rust. 
Lumina APV. See for yourself why more people are winning with The l leartoeal of America. 

MCKi fWtUA/tl, 
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• The big-block engine in passenger 
cars is not dead, it's j ust in hiding 
— and not in Argentina, either. Fat 
cubes are already in show rooms , but 
they’re planted between the frame 
rails of full-size pickup trucks— 
Chevy's heartbeat 454-vubic-incher 
and Ford's hoofbeat 460. But trucks 
aren't cars, obviously, and you'd be 
hard pressed to find something over 
350cu,in. (5.7 liters) powering a fam- 
ily coupe or sedan. 

Looking For 

Mr. Big Block 

But if you look hard enough through 
the fence at the General Motors prov- 
ing grounds, you'll see a bright orange 
89 Corvette convertible, with hard- 
top in place, fitted with the huge 
Goodyear tires that normally hold up 
the rear of a ZRl Vette. If your eyes 
are really sharp that day, you’ll notice 
that the power bulge in the center of 
the hood is just a tad higher than it's 
supposed to be. And, if the rear end of 



the car isn't obscured by smoke from 
expensive tires being incinerated by 
massive torque, you might be able to 
make out the brass-colored ZR2 
nameplate . 

Corvette fans steeped in the lore 
and legend of the marque w ill recog- 
nize the ZR2 as a 1 -year- only option 
offered on the 1971 Corvette. It was 
essentially a competition package 
based on the 42t>- horsepow er, 454- 
cu.in, LS-6 engine. A total of 12 cars 
were produced. 

ZR2 logic 

TheZR2 name is entirely logical when 
you consider that the late-model ZRl 
Corvette, powered by an exotic 32- 
valve 350-cu.-in. small block, carries 
the same name as a factory racing 
package, option -coded ZRl, that was 
available on 1970-72 Corvettes. The 
70s ZKls were based on the 350-cu.- 
in, small-block LT-1 engine, heavy- 
duty 4- speed transmission, heavy- 
duty power brakes, aluminum radia- 
tor and special 
suspension. Boule- 
vard amenities, 
including air con- 
ditioning. power 
steering and a ra 
Hio were not avail- 
able. 

Big -block 
swap 

The ZR2 proto- 
type you see here 
was a special proj- 
ect handled by two 
Corvette develop- 
ment engineers, 




ZRl project — and badge— were created By 

Corvette ElcvcfDpfii'Cfii tfiijlnttfi 



Scott Allman and Scott Leon. 1 1 
seems the technical folks at the Cor- 
vette Works were getting queried by 
late-model Corvette owners on how to 
swap in a big-block engine and they 
decided to try it themselves and find 
out. 

Using parts readily available to the 
average enthusiast, the engineers 
scarfed up a 454-in. LS-5 engine 
— actually an old boat motor that w as 
laying around. Stock engine details 
include 2-bolt main caps, hydraulic 
cam. 9: 1 compression and an output of 
365 horsepower. 

Hybrid exhaust 

The exhaust system starts with mani- 
folds from an early ’70s smog motor. 
The engineers removed the air-ii\jec- 
tion lines and plugged the holes with 
bolts — a common performance modi- 
fication of the day. No cat converters 
are fitted, and the exhaust gas routes 
through a pair of mufflers and then 
out through square exhaust tips lilted 
from ZRl parts bins. 

The intake system is rather unusu- 




Chevy big block s asiun injection jyitem and modified exham. 
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GaJe Banks Engineering trig-block Cammo delJven iDQ hup , 



ah It may look like a pf>rt fuehitytfc- 
lion system at first glance, but it's a 
custom-made setup using a semihigh- 
riec tunnel ram manifold (the reason 
for the increased height of the hood 
bulge) and twin inline throttle body 
injectors. A standard Corvette on- 
board computer, fitted with a custom- 
burned chip, orchestrates the various 
engine functions. The stock 6-speed 
manual transmission and 3.03 rear are 
strong enough to stand up to the big- 
block torque, but it took some doing to 
squeeze those humungous rear .skins 
under a stock Lf)3 body. The engi- 
neers machined down the brake cali- 
pers 14mm to get the extra clearance 
they needed. 

Monster torque 

Behind the wheel, the torque of this 
monster takes you back to the muscle 
heyday of the late '60s. Stomping on 
the loud pedal flattens your spine into 
the seatback and keeps it t here, (juar- 
ter-mile excursions clock in the low 
13-second bracket. That’s just a lick 
behind a high 12-second time we’ve 
recorded with the ZR I. 

It would seem that a big block 
would fill the gap nicely between the 
current hast- L93 and optional LT5 
power plants available in the Cor- 
vette. But official Chevrolet sources 
say no thanks, they prefer to keep 
thetr project in hiding in Detroit. 

Camaro big block 

Meanwhile, halfway across the coun- 
try. the Gale Banks House of Horse- 
power is assembling a 454- powered 
Camaro. 

PM read era will be familiar wiLh 
Mr. Banks. His company, Banks En- 
gineering, builds turbo kits for diesel 
trucks and motorbomes, He also built 
a twin-turbo Firebird that set a re- 
cord (almost 300 mph) at Bonneville a 
few years back — a stock-bodied Fire- 
bird that carried Popular Mechan- 
ics' sponsorship. 

Banks remembers well the good- 
old days of the big block, and he's built 
a 454 Camaro, ostensibly as a re- 
search test bed for future Banks En- 
gineering projects. Wc know why he 
really built this car, though. 

He did it for the fun of it. 



Banks says he's 
300 horse- 
tke rear 
of this car, 
he's not telling 
about 
been 
to the en- 
gine to achieve 
that. The out- 
put is pretty 
close to what De- 
troit was getting 



before OPEC, using carburetors the 
size of dinner plates. Banks’ car, how- 
ever, has fuel injection and gets in the 



neighborhood of 15 mpg when driven 
sensibly, something which doesn't oc- 
cur very often. 

Externally, t here’s no tipoff about 
the herd of buffalo living under the 
hood. But sitting in the seat and tick- 
ling the throttle immediately points 
out the need far bigger tires, as gobs 
of torque will easily light up the stock 
rubber. The tach rapidly winds up to 
about 1000 rpm over the redime be- 
fore the trans shifts . 

Gale Banks is definitely nor taking 
orders for copies of this car. But 
wouldn't you like to he the only kid on 
the block to have one? na 
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Also available: JaQiwt MG and 
4-passenger Mm cedes 

Repnoducfons 

Call For Videotape or 
FREE Brochure: 



1966 Cobra Reproduction 



hy build a Classic Roadster? Because it's fun and 
rewarding. Thousands of people, like you. have 
built and are now driving their own Classic 
Roadster. Our kits are engineered for easy assembly 
and years of durability. And, quality is guaranteed. 

Experience the thrill of assembling and driving your 
own sports car today Mow wilJi V-B powerl 

' J Whether you 're looking for a factory built roadster 
or want to build your own from a first-class kii, Classic 
Roadsters is the way to go." — The Editors, 

Kit Car Wbrid 

BANK FINANCING NOW AVAILABLE 



1-8004444446 £&, 



C»n May tar details 



Canadians Call 1-6004374342 
international Export -itciii 233-BS66 
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OLD HOUSE RESTORATION 

CLAPBOARDS 



BY BOS VILA, Contributing Editor 




High-quality clapboards are cut radially from 
the Jog. This process, called jfflHwIng, yields 
boards highly resistant lo warpage. 

quarter-sawn boards. Rift sawing is, 
essentially, riving done by machine. 
Like resawing, riftsawing was a re- 
sult nf the industrialization of Ameri- 
ca, and wss developed at about the 
same time. When rift sawing, logs are 
suspended over a circular saw, and 
when the log is rotated, beveled clap- 
boards are cut around its circumfer- 
ence, l ike pieces of a pie. 

These traditional New England 
clapboards will last for generations, 
even under some benign neglect. The 
secret to their longevity and stability, 
like that of the early rived clapboards, 
lies in the board’s perfectly cut verti- 
cal or edge grain. When viewed on 
end, a rift or quarter-sawn board 
forms an isosceles triangle with a 
sometimes fine-feathered top edge- 
As you can see,, the way the groin runs 
is important to the end product's 
strength. 

Riftsawing reached its zenith in the 
late IStWs. but many mills existed into 
this century. There are still some op- 
erating today, turning nut quarter- 
sawn vertical grain clapboards. One 
of these, Donnell's Clapboard Mill 
(County Road, R.R, Box 1560, Sedg- 
wick, ME 04676; (207) 359-2036], has 
the only 8-ft. rift mill 1 know of. An- 
other, Granville Manufacturing Com- 
pany {Granville, VT 05747; (802) 767- 
4747), turns out vertical grain 
clapboards in 6-ft. lengths. 

The types of wood used for clap- 
board-making in t he past d epe nt led o n 
what part of the country the mill was 
located and what kind of wood was 
available there. The following is a 
brief rundown of some of the more 
popular woods used in historic clap- 
board milling. 

Different wood, 
different wear 

When it comes to species, the premier 
wood used for clap board -making in 
my part of the country (New En- 
gland) was No. 1 Eastern white pine. 
You'll .see clapboards made from this 
material still functioning on houses 
200 years old and older. 

When pine wasn't available, bem- 

(Plmw turn (o jwJflf 76) 



Since it followed the tree's natural 
structure, the grain ran parallel to its 
length and tangent across its edge. 
This straight grain, which runs verti- 
cal to the board, resists warping and 
twisting. Hence, the Lerm vertical 
grain board was bom. 

The Industrial Revolution saw the 
creation of clapboard mills. N ow band 
saws could resaw rough lumber at a 
bias, creating beveled siding. Resaw- 
ing has remained a popular and quick 
way to make clapboards. In fact, most 
of today's mass-produced beveled 
boards are made this way. 

As its name implies, resawn wood 
requires two operations. To get an 
idea of how it w'orks, it helps to pic- 
ture a log going through a machine 
like a meat sheer. Now, see each 
"slice" of that log cut on a bias, creat- 
ing two boards that form right trian- 
gles when viewed on edge. The grain 
in most of these beveled boards is gen- 
erally curved or horizontal, which 
may cause the wood to warp or twist 
over time. This type of wood is called 
flat -grain resawn. 

Quarter -sawing 

The most long-lasting, stable type of 
clapboards milled today are rift or 



• The exterior of every house tells a 
story, As a sensitive restorer, the one 
you want yours to tell is that of a 
properly executed and maintained 
structure, rather than j± Late of mod- 
ernization gone awry. 

Maintaining an old house’s original 
wood clapboards is one of the major 
components of a successful restora- 
tion, It's usually not a difficult thingto 
do. In most cases, you should be able 
to make spot repairs or replace dam- 
aged boards forthe end result of a uni- 
fied period exterior. 

Understanding how a board is 
milled and the importance of its grain 
are the first steps in understanding 
clapboards. A brief history of clap- 
board-making in America is an inter- 
esting place to etart. 

In the beginning 

Up until the early 1300s, clapboards 
were pried radially out of logs by 
hand. Galled riving, each piece of 
wood was loosened by working with 
its natural grain. The resultant 
boards, rarely longer than 4 ft. , were 
extremely stable. 



CcmtrtbutingEditor Bob Vila hasted public 
television's ^This Old House "far IQyearv. 
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HEATING YOUR HOME IS TOO IMPORTANT 
TO SETTLE FOR SECOND BEST. 



Discover the Carrier Infinity " gas 
furnace. No other furnace is more 
efficient. Or quieter; No other provides 
such consistent comfort. 

Instead of constantly cycling on 
and off like other furnaces, the Infinity 
continually adjusts its output to give 
you beautifully even, draft-free heat- 
optimum comfort in every room of 
your home. 

Energy savings are twofold. 

First, by using natural gas more 
efficiently the Infinity offers savings of 



30% to 40% m the annua! operating 
cost of a typical gas furnace. Second, 
the Infinity uses 60% to 80% less 
electricity in its operation than any other 
gas furnace. Combined, these savings 
make the Infinity the most energy- 
efficient gas furnace ever developed. 

The only way to learn more ^ 
about the Infinity gas furnace is by J 
calling your local Corner dealer. 

Call 1400-CARRIER 

for complete 
details. 




Not Comfortable Until You Are . 

■ t^DArwie&n Gas Assouan 




c-amlo#l ynuHran alFafd- t**aau- 
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lock was considered a dose second, 
with spruce running a close third. 
Both of these substitutes wore and 
eroded faster than pine. Northeast- 
ern cedar had perhaps the shortest 
life of all. and, as far as I know, it was 
never used for clapboards. It tended 
to powder (Hid flake as it weathered, 
making: it an unli keEy candidate for 
beveled siding. 

Other woods were popular in other 
area? where they were plentiful. For 
example, poplar and cypress were of- 
ten used in the South. Many native 
Western w oods, like California pine 
and Western red cedar, entered the 
fray in the early 1900s when they 
could be shipped by rail to other parts 
of the country. Today, you’ll find bev- 
eled siding in various varieties of 
woods, including redwood, cedar, 
pine and spruce. 

Repairing old boards 

As you can imagine, the common 
problem with lots of old clapboard is 
that it tends to split and track over 
time. Usually, when this happens it's 
not with No. I pine, but with a leaser 
grade or different species of wood. Tf 
the split or crack is small, often re- 
storers simply glue the hoard back to- 
gether again, without causing much 
disturbance to the rest of the side. 
Use a good waterproof glue, then 
clamp the split together until it dries. 
You can do this by driving nails below 
the lower edge of the damaged board, 
turning them up so they brace the 
pieces together. Small wood blocks 
secured with a nail or two will do the 
same thing. Be careful the nails don't 
split the siding. 

If you find boards that are damaged 
beyond repair, spots where warping, 
rot and the weather have taken their 
toil on old wood, you can usually cut 
out the bad piece and replace it with a 
freshly milled clapboard. 

Use a hacksaw to cut out the dam- 
aged section. Angle it carefully while 
you work to avoid cutting the aiding 
below. After the board is cut, a sharp 
hammer and chisel is usual iy all that's 
needed to remove pieces of the [Jam- 
aged wood. Chances are the board is 
nailed to the one above it. If the nail is 
visible from the surface, try to puli it 
out. If not, you’ll have to insert small 
wooden wedges or a screwdriver up 
under the siding to pry it out slightly 
to cut the nails with a hacksaw. 

If you must start from scratch and 
re-side an old for new') house with 
clapboard, the following installation 
tips and techniques will guide you. 

Bottoms up I 

Traditionally, moat beveled clap- 
boards were layer! from the bottom 



up. It’s still the prefer™! way to sole 
today. The historic way the hand- 
rived boards were secured to the 
structure is also the one that those 
milling rifUawn clapboards today 
recommend: nailing through two 
courses. Spaced less than an inch 
above the butt of the clapboard, the 
nails also penetrate the top of the 
board in the course below. Because of 
vertical grain clapboards limited ex- 
pansion and contraction, this is the 
beat way to install this type of siding. 
1 recommend od galvanized wire box 
nails. Its thin shank, of course, pre- 
vents the wood from splitting. 

If you are working only on one side 
of the house, then you should have the 
exposure on your new' clapboards 
match that on the other sides of the 
house. The exposure on a clapboard is 
that part of the board that's visible af- 
ter it’s nailed down. Since a 1- to 1 Va- 
in. lap is necessary on most traditional 
clapboards to keep them weather- 
tight. you'll generally find about a 3- 
in. exposure on 4Ys-in.-wide boards 
and a 4-in. exposure on 5 '/s-in, ones. 

Installing the boards is not difficult, 
especially if you're just working on a 
single-story house. A couple of step 
ladders and a helper on the other end 
of each board should be all you'll need. 
But if you’re working on a wall that 
goes higher, then you should rent a 
sturdy scaffolding system. Good scaf- 
folding not on !y makes the job go easi- 
er and faster, but it also gives you a 
margin of safety that working off an 
extension ladder can’t provide. 

As always, the largest component 
of safety is good common sense. Nev- 
er work when it’s raining, and be sure 
to make alt power saw cuts on the 
ground. Use only a handsaw when 
working on the scaffolding. 

As far as finishing goes, be pre- 
pared to use more paint on vertical 
grain boards. The smooth, edge- 
grained face will really absorb it. If 
you want to leave it in its natural state 
for a weatherbeaten look, a good 
w eathering oil Or stain will help pre- 
serve it and allow the wood to weath- 
er evenly. 

Don’t be tempted to leave the wood 
uncovered. Since different parts of 
the house will weather and age differ- 
ently, you’re likely to end up with an 
uneven look. Ami all wood, no matter 
what the species or grade, benefits 
from some sort of protection against 
the elements. 

So, you can sec the beau ty of a clap ■ 
board-sided house is really all in the 
grain. With good quality vertical or 
edge-grained beveled siding, the part 
of your house that everyone sees first 
will reflect your commitment to the 
sensitive restorat ion . W 



INSIDE THE IMPORTS 

( CunlinuM froai i&w JO } 

Luxury-car electronics 

Electronics are being used for a lot 
more than managing powertrains at 
the high end. BMW s -830a. is equipped 
with multiplexed wiring, which 
means many computers transmitting 
many signals shmiHaneuusly across 
just a couple of wires, eliminating fat, 
troublesome harnesses. Sample bells 
ami whistles; Wiper* can be preset to 
run fester with increasing road speech 
The fresh air system progressively 
strangles itself as she road speed in- 
creases, giving you a flow of air 
through the vents that remains con- 
stant sitting in a traffic jam or blast- 
ing along the autobahn. Open side 
windows close themselves automati- 
cally when you lock the car. 

The 850i also gets a new electronic 
hydrocarbon sensor wired to a com- 
puter programmed to recognize in- 
creasing air pollution. If necessary, it 
shuts off outside air to the jmssenger 
compartment and just recirculates in- 
side air through a filter. Qnce you get 
out of the city, the fresh air starLs 
again soon as the outside has less 
contaminants than inside. 

Power steering may not be manda- 
tory with a super-high -performance 
midengine car, but the Acura NSX 
has an all-electric option. A motor 
wraps around the steering l ack, con- 
trolled by a computer to reduce assist 
as road speed rises. This eliminates 
the power-robbing pump and plenty 
of messy hoses and bells, and makes it 
simple for the computer to regulate 
req aired s leeri ng effort , 

Entry-level luxury 

Toyota may have put most of its tech- 
nical marbles in Ehe Previa minivan 
introduced early this year, with its 
tilted midengine and a long driveshaft 
to a cradle of belt-driven accessories 
in front. How ever, it's given its '91 
Tercel a couple of formerly high-tick- 
et passenger near features. One is a 
fully eounterweighted crankshaft* For 
greater smoothness with the LE-Uter 
Four. Also, it he entry-level Deluxe 
and LE models get dash panels and 
wheel housings with metal sandwich 
panels separated by fiber shells to in- 
sulate road and engine noise from the 
passenger compartment. 

Suzuki 

Wondering what you might buy if the 
availability of gasoline becomes a real 
issue? A 1991 Suzuki Swift sedan, 
which has a 70-horsepower 1.3-iiLer 
fuel-injected engine, is an example of 
what's available. It's 12 ft. long, 
weighs less than 1800 pounds and de- 
livers 44 mpg with a a-speed manual 
transmission* m 
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CALL TOLL 



FREE 24 HRS. 



7 DAYS 1-800-456-2434 




T VAC W BLO JR.™ 



C leaning up just got easier 
—with Vat 'N' Bio Jr 
the heavy duty portahle har'd 
vacuum Lightweight, all steel 
construction, this hand vac 
packs a one half hp motor ‘dr 
powerful suction Plus, vac iH 
Bio Jr ’* doubles as a 
high volume blower to 
inflate or deflate pools, ben tv 
and other mfiatadles quit i ly 
and easily Includes 110 vole 
power unit, hose extens on 
wand. Pikali nozzle, mflator adaptor, crevice tool, dusting brush, strap and 5 
bags $59.99 (55.001 JA1965 



f NIGHT TRACKER™ 

L ight up your nighd Night Tracker"'' , 
the cordless, rechargeable hand-held 
spotlight packs a 500,000 candle power 
beam to give you a light whenever, wher- 
ever you need it. The beam is 10 times 
brighter than your automobile headlights 
and will carry over 1 mile Operates an re- 
chargeable batteries or recharge it from 
110 volt AC outlet or from any 12 volt car 
pr boat outlet Perfect for home travel, 
boating and camping Made in the USA and 
comes with a 90 day warranty Now fea- 
tured with amber and red lens attach- 
ments $79.93 1 56 25! f A1975 




f INFRARED IMPROVEMENT 




H ome infrared heat treatments are an 
increasingly popular form of natural 
pain relief now the means of applying that 
heat have been significantly improved 
Heating surface has been tripled, the larger 
contour head comfortably angled for 
reaching neck and back, Replaceable interi- 
or infrared bulb is now ifJw, giving 45% 
more heat Reaches deeper than heating 
pads or hoc water bottles The new unFra- 
lux has two heat settings High and Low 
(plus off! which allows you to experiment 
and choose most comfortable setting it 
comes with its own zippered. vinvi bag for 
neat storage or packing for travel UL-ksted 
$59.93 154 25) M19D6 



f FOR ROADSIDE PROBLEMS 




A compact carrying case with snap lock 
comes complete with the most-wanted 
emergency aids First, an up-to-date battery 
charger that plugs into another car's ciga- 
rette lighter There's a powerful 12-v spot- 
light with lighter plug and red reflector, 
plus two 15-mmute safety flares i approved 
in 50 states' — a 24" 
sq distress flag A tank 
tfrtank gas Siphon 
pump a 6-qt bag for 
carrying water, a roi; 
of plastic tape for 
emergency rep a r of 
hoses and. wiring a 
coil of wire and 4 
elastic trunk 
tie-downs 
complete the 
Kit $31.93 
(S4 00I 
JA1926X 



T DIVER’S WATCH 

T he Diver's Watch, priced under $50, is 
rated waterproof to 5 atmospheres 
(over 150'). The movable bezel, case and 
barn} are ail black chrome" plated m a 
rugged matte finish Two sunken faces pro- 
vide fully Independent digital and analog 
timekeeping, so you can set one face to 
home time and one to trawl time Date day 
and month display, alarm, view second 
chronograph with fcao timer, choice of hour- 
ly chime 12 or 24-hour format Precision 
Japanese movement. 1-yr warranty 
$59.93 I $5001 #A1490. 








If ordering by mail send remittance to 
H.M. SPECIALTIES, Dept PMJC-120. P.0 
Box 1574. Radio City Station. NY. NY 10101 
Item price is followed by shipping and 
handling in ( (Be sure to add both 
together tn arrive at total pnc£ Wh€n 


HOW 

TO 

ORDER 


CALL TOLL FREE 
1-800-45 6-2434 


24 HOURS A DAY, 7 DAYS A WEEK 

ABOVE NUMBER 15 FOR ORDERING ONLV. CUSTOMER SERVICE 
CALL 201-567-2900, WE HONOR MASTERCARD AND VISA. 

50 DAY MONEY BACK GUARANTEE 


using credit card — include account 
number expiration date signature 
Sorry, no Canadian, foreign or COD 
orders Allow 50 days for delivery 

W«i 09 Mnwg ensufl inc '990 



THE HE AB5F CORPORATE AOVE^SEVE^T j$g W $f, MV, N* 1D019 







• For a lot uf people, a television isn’t 
just a television anymore. It's the 
foundat ion fora home theater system. 
And if it’s a home theater you want, 
then i t only makes sense thaL the 
foundation block you’re Using be as 
large as possible. 

While the 20-in. color television is 
still a staple of the American viewing 
diet, manufacturers are also offering 
more larger -screen, direct-view tele- 
visions that are real head-turners. 

Among the more notable is the 
KCA CoiorTrak 2000 line of televi- 
I sions. This RCA line includes direct- 
view screen sizes of 35. 31 and 27 in. 
Screen size is only part of the story, 
however. 

RCA uses a recently developed I N- 
VAR Shadow Mask technology that's 
used in the making of the picture 
tube. The INVAR Shadow Mask is a 
special thermally stable alloy Lhat 
maintains the tube's color purity and 
white uniformity, even under high- 

pnwer conditions, 



By using the 
INVAR Shadow 
Mask, RCA is able 
to boost power to 
the tube to 55 
I watts, up from the 
40 watts that’s 
more commonly 
used. This in- 
crease in power 
translates into a 
picture that has 
| more lifelike char- 
acteristics. 

RCA does not 
rely on the INVAR 
Shadow Mask for a bet- 
ter picture. The iiew 
CoiorTrak 2000 line in- 
cludes a digital comb fil- 
ter that greatly reduces 
the “edge crawls" and 
other distortions caused 
by detailed patterns, 
such as those on plaid 
suits or on striped 
ties. There’s also 
a dynamic gam- 
_ ”m it corrects on circa i t 

that increases the contrast by 

extending i he dynamic range of the 
luminance Signal, The luminance 
signal, as opposed to the chrominance 
signal, which governs color reproduc- 
tion, determines the brightness. 
Audio, of course, is as big a part of 
the home theater as video. The RCA 
CoiorTrak 2000 models offer either 5 
or 10 watts per channel of amplifier 
power. All have some type of sur- 
round-sound capability, while a few 
also include Dolby decodin g circuitry . 
Many top movies use Dolby encoding 
circuitry for surround-sound effects. 

RCA also offers you a degree of 
flexibility with its Video Link univer- 
sal remote control. The VideoLink re- 
mote is compatible with 55 different 
VCR brands and 27 cable boxes. 

Big direct -view televisions will put 
you into the action in a dramatic way, 
but the experience isn’t cheap, RCA’s 
35-in, G35300WK model lists far 
$2899, while 31-in. models like the 
F31222SB list for $1549. 

Other TV manufacturers, of 
course, are using or will be using the 
same technologies available to RCA, 

Whichever the manufacturer, how- 



ever, the level of technology used for 
big-screen direct-view' models is 
higher than anything seen before. 
Much of the best that RCA has to 
offer is being included in a new' TV line 
being offered by the company. Called 
ProScan, Lhe line includes six color 
TVs in four sizes and a laser disc play- 
er. The RCA name appears only on 
the back panel. 

ProScan is fundamentally different 
from standard RCA products in two 
ways. The cabinets are subtly curved 
to highlight Lhe screen itself, and the 
cabinets have a tcxtured-hlack finish. 
The big difference, though, is the 
use of the first no-gl are/dust -free pic- 
ture tube. The tube minimizes room 
reflections to provide better contrast. 
At the same time, the buildup of dust 
on the tube is virtually eliminated. 
The ProScan line is also notable for 
the design of the external speakers in- 
cluded on some models, These new' 
speakers can be placed vertically, 
horizontally or at an angle, thanks to a 
wedge-shaped design. 

Prices for ProScan TVs range from 
$499 for a 20-in. model Lu $2799 for a 
35- in, console model. 

Big Zooms 

One of the great things about cam- 
corders is the zoom lens that lets us 
get dose to the action. Now you can 
get closer still with two new cam- 
corders from Chinon and Panasonic. 
Chinon’s CV-T124 model sports a 
(Please tnn> 



NEC? ganw pfayeriTV combination. 



ELECTRONICS 

THEATER AT HOME 



BY FRANK VIZARD, Electronics Editor 
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Road Patrol XK-Ka® Tri-Band Radar Detector 
With FAST False Alert Suppression Technology 



The more you drive, the more you need 
this high-performance detector with our 
FAST system. It covers all three police ra- 
dar bands. It has a GaAs diode front end 
arid dual -superheterodyne design for 
extra-long range. And its exclusive, full 
time FAST circuit dramatically reduces 
false alerts caused by other radar detec- 
tors, without sacrificing sensitivity. 



Road Patrol XK-Ka is discreetly sized, 
easy to install, and easy to remove for 
safekeeping or use in another vehicle. 
Two power cords, visor clip, mounting 
tape, instructions and a carrying case are 
included. For “travel insurance" you can 
count on, think FAST and start driving 
with tri-band protection, today. Ask for 
#22-1626. Available at . . , 
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12: 1 zoom lens that operates as most 
others do. However, pressing the 
digital zoom button on the side of 
the camcorder boosts magnificat ion 
to either 80:1 or %:1, 

Panasonic's PV-660 has the same 
capability, but the manufacturer only 
feels comfortable claiming the 3<)x ca- 
pability. That's because the resolu- 
tion deteriorates noticeably beyond 
the 30:1 range. The picture is view- 
able, however. 

Both of these camcorders feature 
other special effects, as well. Both of- 
fer electronic image stabilization, 
which cuts down the jittery picture of- 
ten caused by handheld operation. 
Another interesting feature is the 
ability tu create a mirror image of a 
scene being recorded. 

The Chi non CV-T124 lists for 
$23115, while the Panasonic PV-6fi(i 
lists for $1599, 

Games And TV 

N EC fa joining Nintendo and Atari in 
competing for the handheld video- 
game business. Called the Turbo- 
Express, NEC's machine has an edge 
over its competition in two regards. 
First, you can buy an optional tuner 
pack that connects to the player. 
Presto! The videogame player is now 
a portable TV. 

Second h the existing library of 
games that are available on NEC's 
TurbuGrafyx home system can be 
used on the portable unit. With both 
Nintendo's Game boy and Atari's 
Lynx machines , separate game li- 
brar i es h a ve to be bought. 

To rbo Express has a 2. 7-in. screen. 
There's also a communications link for 
2-player games. The machine uses six 
A A batteries fur between 3 and 5 
hours of playing time. TurboExpress 
will sell for around $260 h with the op- 
tional tuner pack selling for around 
$10Cl r says the company. 

Phone Managers 

Two new products are now available 
to help regulate the flow of incoming 
telephone calls. 

From Lynx Automation comes 
RingDi rector, a product that allows 
you Lo run four different telecom- 





Getting close to your subject Is as easy as 
pushing the emqjtal row burton | below) on 
the Ch&non 0/-T124 camcorder. Magnifica- 
tion leaps to either 30: 1 or 96: 1 . 



HatJKp Shack 'i eTeciranic rolodex. 




mimical ions devices off a single tele- 
phone line. You can T for example, 
connect a fax machine, computer mo- 
dem and telephone to the same line 
rather than going to the expense of 
adding a second line or more 

ItingDircctor utilizes a new tele- 
phone company classification called 
“distinctive ringing." This feature as- 
signs two or four new phone numbers 
to an existing line wdich, w hen called, 
generates distinctive rings. The 
RingDirector distinguishes the rings 
and routes them to the appropriate 
machine. 

A 2-line RingDirector lists for $89, 
while the 4-line model lists for $149. 
Lynx is located in Lvnnwood. Wash- 
ington; (20b) 744 1582. 

U n wanted calls can be as much of a 
problem as managing them. Line- 
minder, made by LM Communica- 
tion* of Dayton, Ohio; (013) 439-2313, 
is designed to screen unwanted tele- 
phone calls. Callers must enter a 4- 
digil security code to complete a call. 
If they don't, Lineminder hangs up L 
An on/off switch means Lineminder 
can be used just for certain hours, like 
early Saturday morning when tele- 
phone marketers call. List price for 
I ineminder is $80* 

Organizing your telephone directo- 
ry is a task willingly accepted by Ra- 
dio Shack's electronic rolodex. The 
EC -340 can organize 600 business 
cards alphabetically. Names and 
numbers can also be organised into 
aeveu filing categories. Data can be 
transferred to a small portable unit, 
Other features include a calendar, 
currency exchanger and calculator. 
List price is $ 1 50. JW 
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HAPPY LWIDIWS 

1 Continued from pc r g t 1 ^ ) 

New York, which have close parallel 
runways, to bring aircraft into one 
runway on a curved approach, de- 
creasing stagger necessary to main* 
tain a safe separation between 
aircraft. Nel result; Efficiency is in- 
creased without corresponding risk. 

At one time, as many as 1200 MLS 
systems were planned. The General 
Accounting Office, however, has 
questioned the need for MLS, pitch- 
ing it into bureaucratic limbo. For the 
time being, the implementation 
schedule remains, well, cloudy. 

ATMS: Going with the flow 

The Advanced Traffic Management 
System 1 designed and operated for 
the FA A by the DOT's Transporta- 
tion Systems Center in Cambridge, 
Massachusetts, offers an intriguing 
view of what the future may hokT 

Strictly speaking, ATMS is for flow 
control t rather than air traffic cont rol P 
meaning it regulates air traffic on a 
national scale so that airports don't 
become overloaded during peak hours 
or bad weather. The system ties to- 
gether all the information on the com- 
puters of all 20 en-route air traffic 
control centers The result ; A map on 
a video screen show ing every aircraft 
in flight in t he U . S. The user can zoom 
in or out, look at individual airports, 
pull up flight plans on any plane and 
display particular categories of air* 
craft. ATMS also predicts traffic 
overloads before they occur , allowing 
flow managers to nip system bottle- 
necks in the bud. 

Most exciting, though, is an en- 
hancement (still in development that 
uses artificial intelligence to work out 
solutions to flow problems, minimiz- 
ing the human interpretation work 
necessary for traffic managers to 
keep planes flowing smoothly, 

Flight Info the future 

In fact, if there's a common thread 
holding together the 100-odd projects 
being pursued under NASPJ&n, the 
effort to cut down the mind-numbing 
quantity of mental spade work in- 
volved in keeping planes out of trou- 
ble is probably it. From a technical 
point of view, there's no reason com- 
puters couldn't one day handle many 
of the duties now performed by air 
traffic controllers. Says Raytheon's 
air traffic control marketing manag- 
er, James Burkley, *'The system is de- 
signed to evolve so that more and 
more of the routine functions are tak- 
en over by the computer. So as part of 
the automation process, the control- 
ler becomes more a manager than a 
manipulator of data. n M 
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Learn to troubleshoot and service today’s 
computer systems as you build hi 

a fully AT-compatible micro, ^ 

complete with 1 meg RAM and ^ 

powerful 20 meg hard drive 
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Train the NEI Way— 

and Earn Good Money Servicing 

Any Brand of Computer 

Jobs far computer service technicians wiU 
almost double In the m.-xl 10 years according 
to Depart rtimiL of Labor statistics, making 
computer service one of the top 10 growth 
fkddi in the nation. 

Now you can cash in on this exciting 
opportunity-— either as a full-time industry 
technician or in a computer earvi ra business 
of your own— qnoe ynu've mastered 
electronics and computers the NRI way. 

NR[‘h pmctknJ LumbuieUon of 
'maHon why" theory and hands-on building 
aktCb starts you with the hind mentals of 
electitmics, then guides vou through more 
sophisticated circuitry all the way up in the 
Latest advances in computer technology. 

You even learn to program in BASIC and 
machine Language, the essential language 
for troubleshooting and repair 

Get Real-World Skills as You Train 
With a Powerful AT-Compati ble 
Micro — Now With 20 Meg Hard Drivel 

Tb give you hands-nn training with the 
absolute in state-of-the-art computer 
technology, NR 1 includes the powerful new 
Coast 1010 ES computer be the center- 
piece of your training. As you assemble this 
fully IBM AT-cumpatible micro from the 
keyboard up r you actually sec for yourself 
hew every section of your computer works. 

Yew Assemble and test ywr compute's 
"tnEdligent" keyboard, install the power 
supply and 1,2 meg, 5 'V floppy disk driven 
then interface Lhe high- resolution monitor. 
But that r s not elL 

Your hands-on teaming continues as 
you inatall d powerful 20 megabyte herd 
dink drive— today's inost-wanDM computer 



peripheral— now inducted in your course to 
dramatically increase the data stersge 
capacity of your computer while giving you 
kilning -quick date Access. Plug you work 
with exclusive word processing, database, 
and spreadsheet software. yours to use fur 
your own professional and personal 
applications. 

As you H ni3H yuur computer, 
performing key demonstrations and 
experiments at each stage of assembly, you 
get the enffiffdpiiffrhi itl riinfl real- world 
experience you rased to work with, 
tioubtesheoL and service today a most 
widety used computer systems. 

No Experience Needed NRI Builds It Id 



This is the kind of practical, hands-on 
experience that makes you uniquely 
prepared to take advantage of today ‘s 
opportunities in computer service. You bam 
at yCJur own ConveniifiMte in ynur awn hnme. 



Nb classroom pressures, no night .school, no 
need, to quit your present job until you're 
ready to make your move. And all 
(himighcmt your training, you"ve got the full 
support of your persona] NRI instructor and 
l he NRI technical staff. always ready to 
answer yuur questions and hdp you 
whenever y<*y need it, 

FREE 100-Fage Catalog Talk Mora 

Send today for NKIs big, 100-page, full 
color catalog that describes every aspect of 
NRl's innovative computer training, pa well 
as hands-on teaming in robotics, videofaudb 
servicing, electronic musk: technology, 
security electronics, tebconimunicatioos. 
and other growing high-tech arw fields. if 
the coupon is mUsing. write to: MR! School 
of Electronics, McGraw-Hill Continuing 
Education Center. 4-401 CanruacticuL Awnuu. 
NW, Washington. DC 20006- 

I B V And AT mr ntfbtarvd V* I wiwciwpi 
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SEMD COUPON TODAY FOR FREE NRI CATALOG! 



NtCnw-HiLl CenUn-itiJijj FxJmcuIi m Center 
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OUTDOORS 

WILDERNESS WINCHING 

BY JOE SKGRUPA, Bo^trng/OtJCcfoors Editor 
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• Three teenagers — ripped jeans, 
billed cap, spikey hair — come out of a 
gas station at a rural crossroads in 
Colorado. They eye my new 4x4 sport 
ute Its plain they think it's a never- 
leaves-the-ruad yuppie mubile. BuL 
just before hopping into their bat- 
tered pickup, the hoys notice a winch 
mounted on my front bumper Every 
thing changes. + "Wmv_ Look at the 
winch," they suv r nodding to each oth- 
er, 'This guy is serious." 

Yes* and no* Vm serious when nec- 
essary, but prefer to find humor in 
most situations. The above phntu il- 
lustrates this point. On the serious 
side* I T m stuck in the mud. i )n the 
lighter sill?. l there because ] 
hdped A fellow off rnade rout of a jam, 
The fell Liu I ln-n guided me min .1 
ditch. He's just off camera holding 
the end of my winch cable, and if heV 
smart. he T IE sissy that way. 

Despite* being Muck in the ditch, 1 
felt certain that fd soon he out of the 
muck and happily bouncing down the 
mad. ] Vseasinga winch, as the 1 bree 



teenagers from Colorado pointed out, 
meant that 1 wits serious about the se- 
curity uf my vehicle. A winch serves 
as a precaution against the | ms Ability 
that I might screw up big time. 

Know thy winch 

Wilderness driving isn't something 
that sbnulrl lie taken lightly. Had I not 
arrived on the above scene, my stuck- 
in- the- mud friend was facing a king, 
cold night, I cun safely assert that a 
major goal of all of broader* is drive 
in. drive out. The other options are 
undesirable. A winch helps ensure 
that off- readers will realize this goal. 

WiLh some difficulty, l freed my 
4x4 from the above ditch. Hue the ex- 
perience taught me that JV| better 
bone up on winching. Here’s what I 
found, 

A winch iean ektclric-motor-flrivcn 
drum that reels in si eel Cable. It's 
generally used to pull a vehicle out of a 
bail situation. Occasionally, it's used 
to drag lugs nr other unwieldy ob- 
jects. Hull mg capacities, for the most 



common winches, range 
from 4000 to 12,000 
pounds. 

Winches are most of- 
ten thought of as being 
mounted on the front 
bumper of a vehicle, but 
there are other Options, 
Some winches are porta- 
ble, and some can he 
mounted to the rear 
bumper. 

Just as there are mul- 
tiple ways to find l rouble 
in the out back, there are 
multiple ways 1 o set up a 
winch pull. The moat 
common one is the 
straight-line pull. Here* 
the winch cable is con- 
nected directly to a solid 
anchor. 

But what happens 
when a vehicle is stuck 

that** heavier than the 
pulling capacity of the 
winch or when you csmT 
position your vehicle di- 
rectly ill front of the ob- 
ject you want to pull? Tn 
effectively double the 
pulling power of a winch, 
you can use a snatch block. Just us in u 
straight-line pull, run the winch cable 
to a solid anchor, but instead of hook- 
ing it there, run it through a snatch 
block and double back to the vehicle. 
This is called a double-line rig. It can 
be effectively used fur heavy v ehicles 
stuck in deep mud or for those thal 
neesJ In be ] wiled up se vere singles. 

A third setup* w hi.ch idsi i requires a 
snatch block, IS called the J-point pull 
and it enables the winch to work from 
a sharp angle. It's ideal when trees^ 
boulftom or unsuitable ground pre- 
vent yon from positioning the winch 
directly in front uf an object that 
needs to bt pulled. Position the winch 
safely anil set up a solid anchor near 
the line you Want to pull along. Then, 
honk up l he snatch block to the anchor 
and run the cable through it to the ob- 
ject being pulled. Once again, the 
snatch block increases the versatility 
of your winch. 

As you can sec, winching isn’t as 
st raight forward os it first appears . 

turn tu pug' . h$) 





TOYOTA GENUINE PARTS 





GenuineTbyota Parts. 

The best part 
of doing it yourself 



Your Toyota needs a tune-up. 

You’ve got to change the oil, the spark 
plugs, the brake pads. Piece of cake. 
With your know-how and the right 
parts. GenuineTbyota Parts. 

The fact is, all parts are not cre- 
ated equal Take Genuine Toyota Oil 
Filters. They not only last as long 
or longer than other leading oil 
filters, they also remove more 
contaminants. And that’s just 
one example. Genuine Toyota Parts are 
also designed to maintain the overall 
integrity of your Toyota. 
They’re made to offi- 
cial factory speci- 
fications and 
manufactured to 
the same high- 
quality standards 

Tbyota Parts Center m 

as every Toyota 
Car, Truck, and Van. 

And because Toyota dealers 



maintain a large inventory, youTl get 
the right part right away. At a very 
competitive price. 

So the next time you need a part 
for your Toyota, visit a Toyota Pails 
counter or Toyota Parts Center* Call 
1-800-GO-TOYDTA for more informa- 
tion and the location of your nearest 
dealer 

7 love what you do for me” 

® TOYOTA 



Ckl Me xc Fhxn Life . . . Hiclde Up! 

"Ac partidihiPng ik-deT* 

1W0 Uwnta Motor Sjika, E 'S.A., Inn 
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Multiple techniques and accessories 
play an important role. Accessories 
are especially vital. A short list of ac- 
cessories that are smart to have on 
hand are gloves, a clevis shackle, a 
tree-trunk protector, a snatch block 
and a choker chain. These items arc 
packaged together in a handy Warn 
Winching Accessory Kit from Warn 
Industries, of Milwaukie, Oregon, 
which retails for about $127. It comes 
in a rugged Cord Ura soft case that has 
plenty of room for add-on items such 
a* a roller fair lead, a nylon recovery 
strap and an extra tow hook, I carried 
this kit on a recent off-road trek and 
put it to good use. 

Basic tips 

The first order of concern is inspect- 
ing the cable, and the first thing to do 
is put on gloves. Look for frayed 
wires, kinks or loose connections. 
Frayed wires and kinks can be caused 
by running a cabl e over rocks or other 
objects, which Bhouid always be 
avoided. Problems with the cable can 
lead to both winch failure and person- 
al ipjury. So, even under the best of 
circumstances, it’s wise to keep all 
spectators at a safe distance. 

It’s best to free spool cable off the 
drum by hand. raLher than using the 



slow winch motor. This 
saves time and battery 
power. 

Select an anchor 
point carefully. Make 
sure it can withstand 
the intended load and 
keep in mind that extra 
pulling power iB re- 
quired when a vehicle 
or object is stuck in the 
mud. If another vehicle 
serves as an anchor, 
make sure it's heavier 
than the object being 

winched, warn Accessory KJt— everything needed tor off-mdwlndilna 

Most winching set- 
ups typically involve using a hefty 



tree as an anchor point. A solid tree 
can make a perfect anchor, but the 
process could do irreparable damage 
to the trunk or to the cable. To pre- 
vent this damage from occurring, 
always use a tree-trunk protector 
strap. Wrap the heavy-duty nylon 
strap around the trunk and secure it 
with a shackle. Then attach the cable 
hook to the shackle. Never wrap the 
cable around a tree trunk, or any ob- 
ject, and hook it back on itself. This 
could result in a severe kink, causing 
permanent damage to the cable. 

Here are some additional tips that 



When “razor sharp’’ isn’t good enough 
you need the Diamond Hone " Sharpener. 



Chef’sCholce 

professional 

IIO 



Up to t trice 
as a razor 

Tripie Bevel 

stays sharp up to .j times 
longer than professional edges. 

For a store near you call Edgecralt Corp . Wiim . DE 
BOO-342-3255 B AM-5 PM Eastern Time Mon.-Fri. 



will help guarantee safety; 

* Drape a blanket or floor mat over 
the midway point of the stretched ca- 
ble to prevent it from whipping back 
onto the winching vehicle if the cable 
breaks or comes loose. 

* On hard pulls, stop winching every 
minute or two to prevent the motor 
from overheating. 

• Don’t touch the cable when it's un- 
der tension or when someone else is at 
the control switch. 

• Make sure at least five coils of cable 
are around the drum to avoid the pos- 
sibility that the line will come loose 
from the drum under load. 

• Pull as straight as possible to mini- 
mize cable buildup at only one end of 
the drum. 

* Take up any slack in the line by puls- 
ing the switch to avoid shock loads 
when the line becomes taut. 

Selecting a winch 

A good rule of thumb for off-rosders 
looking to install a winch is to choose a 
model with l'/ s times the pulling pow- 
er of the vehicle’s gross weight. This 
figure should be a combination of the 
weight listed in the owner’s manual 
plus an estimate of the weight of car- 
ried and add-on gear. 

During the off- road expedition 
where I performed my ill-fated Sa- 
maritan deed, I was driving a Ford 
Explorer. It has a curb weight of 4336 
pounds, A week’s worth of gear and 
equipment easily pushed my gross ve- 
hicle weightto around 6000 pounds. I 
could have gotten away with install- 
ing a winch that has pulling power in 
the 7500- to 8000-pound range, but I 
played it safe and installed one with 
an extra margin of power. The model 
I used was the Warn XD9000 ($785), 
which is rated for 9000 pounds. I 
wanted to be ready for anything. 

And I was, which is the point of 
owning a winch. If you know what 
you’re doing, a winch can get you out 
of any jam that you could have avoid- 
ed if you did everything right in the 
first place. M 
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AUDIO 

SIZING UP SHELF SYSTEMS 

BV FRANK VIZARD, Electronics Editor 



• Putting a rack of electronic compo- 
nents and a pair of large speakers into 
a small apartment, dorm or upstairs 
bedroom is obviously not the best use 
of spare, fiut being short on space 
doesn't mean you have to be short on 
sound. 

Many audio manufacturers now of- 
fer space-saving tabletop audio sys- 
tems for people who love music but 
don't love the amount of. space a ster- 
eo system requires. While not every 
tabletop system is the musical equiva- 
lent of a larger system, the best table- 
top stereo systems narrow the gap 
considerably. 

Among the more notable is Ken- 
wood's UD-7 system. The UD-7 mer- 
its high praise not only because of its 
musicality, but also because it sports 
a level of artificial intelligence that 
makes operating the UD-7 extremely 
easy. A lot of the audio listening 
chores once done by hand are now 
done automatical ly . 

Listing for 1 1200, the U D-7 is com- 
prised of separate components that 
include a 38-watt-per-channd receiv- 
er, a compact disc player, a dual- well 
cassette player, a graphic equalizer 
and a pair of speakers. The system is 
also expandable in that there are in- 
puts for surround -sound speakers, a 
subwoofer and an additional electron- 
ic component. 

The artificial intelligence of the 



UD-7 is mus*L evident during CD play- 
back, When you press the AUTO At 
button on the remote control, theUD- 
7 electronically samples each track on 
the CD. The music on the CD is com- 
pared against an optimum playback 
1 *1 ting for musical genres, like classi- 
cal, rock or jaw, stored in memory. 
The data is then transferred to the 
graphic equalizer where bass and tre- 
ble response is adjusted accordingly. 
The UD-7 also has some other fea- 
tures that make living with a stereo 
system easier. If you wanL your tapes 
specially equalized for car stereo nr 
headphone playback, the UD-7 does 
the job auto matically, I f you're listen- 
ing at a low-volume level, the UD-7 
boosts or cuts frequencies as neces- 
sary to maintain musicality. 

The UD-7 also 
has enough smarts 
to figure out the 
order in which 
tracks should be 
played so as to 
minimize the 



amount of tape wasted when you're 
making a recording. Proper recording 
levels are set automatically. And if 
you need a wakeup call, the UD-7 will 
do that too. 

The UD-7 features a set of factory - 
set equalization curves designed to 
get the best sound from a variety of 
musical sources. The 10 preset curves 
include ones for classical, jazz, heavy 
metal and even movies. 

Other tabletop systems offer the 
same thing. Sharp's Optonica CD- 
U 10 system is one example, A push of 
the button puts you in a concert hall, 
sitting either onstage or midhsdl. An- 
other button puts you in an outdoor 
stadium. List 

B rice for the CD- 
110 is $1500. 

What most of the 
tabletop systems 
have in common 

(Turn tupcsgcM) 



Kenwood's UD-7 sports artificial Intelligence. Yamaha's YS7-C1 1 is at mp. 
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is a combi UHlbn of electronic circuitry 
and ported speakers that generate 
more bass response than small speak- 
ers normally deliver. In Yamaha's 
Unity YST-C11 system, the company 
uses matching and feedback circuitry 
to create a relationship between the 
speakers and the amplifier that yields 
accurate and low bass response from 
speakers less than 10 in. in height. 
The electronics is optimised to work 
with the system's speakers so substi- 
tuting different speakers will cause a 
dropoff in performance. 

The YST-CU bundles the amplifi- 
er, tuner, CD player, equalizer and 
dual-well cassette player into a single 
chassis, L ist price is $ l UOC. 

Pricing varies among tabletop ster- 
eo systems mostly according to the 
features and power. Denon's G-05 
system offers 23 watts per channel 
and Dolby B noise reduction for quiet- 
er tapes at a List price of $300. Ken- 
wood’s UD-7 ups the power and adds 
Dolby C, an even more sophisticated 
noise-reduction system. Aiwa’s NSX- 
300, listing for $1100, is among the 
more powerful systems at 55 watts 
per channel, but lacks Dolby C. 

MusicBank 

Compact disc changers, machines ca- 
pable of playing more than a single 
CD, are convenient. A small draw- 
back ia that for many players you have 
to load the disc* into a cartridge for in- 
sertion into the machine. 

Nakamichi. however, has devel- 
oped a CD changer which eliminates 
the need for a cartridge. Called the 
MusicBank system, these CD chang- 
ers stock up to six discs internally, 
Each disc is played on the same disc- 
tray. There's also a storage slot for an 
additional disc, upping the number of 
discs that can be handled to seven. 

The MusicBank system is available 
in two Nakamichi changers, the 
CDPlayer 2 and CDPlayer 4, listing 
for $&49 and $499, respectively. 

Multi room Sound 

If you've got two people with differ- 
ent tastes in music living under the 
same roof, two audio systems are al- 
most inevitable. At least that's the 
way it used to be. Now you can hear 
music from the compact disc player in 
one room and music from the tape 
deck in another with just a single 
audio system. 

Multi room distribution of different 
signal sources is a job for a receiver 
like the new Pioneer VSX-DlS. All 
you need to control the VSX - D IS 
from another room is an infrared 
adapter. This adapter is wired to the 
receiver as are a second set of speak- 
ers. Once the adapter is in place in the 




fttakamlctil'i CD changer mecftanEim ftorei 
iix discs Internal Jy, not in i urtrfdge. 

second room, you can control the re- 
ceiver via the remote control. 

The VSX-DlS lists for $1350. More 
than multiroom sound distribution is 
included in the price, of course. The 
VSX-DlS also offers Dolby Pro Logic 
surround sound and digital signal pro- 
cessing (DSP). The DSP circuitry- can 
electronically duplicate the acoustic 
interior of a theater, dance hall, jazz, 
club, concert hall or church. 

The VSX-DiS also offers you a 
choice regarding how the amplifier 
power is distributed. One mode deliv- 
ers 130 watts through the front chan- 
nels. In a second mode, 70 watts is 
distributed through the front and cen- 
ter channels and 40 watts through the 
rear channels. This lets you decide 
how big a sonic boom you want with a 
particular audio or video selection. 

While the VSX-DlS offers a quick 
way of get Ling an audio/video signal to 
another room, wiring every room in 
tbe house remains a rather large un- 
dertaking. Sony is making the task a 
little easier with a new audio compo- 
nent called the CXD-2502S, which 
acts as a signal router. 

The CXD-2502S is basically a mas- 
ter control center that converts the 
audio signal into digital form before 
sending it on its way to Lhe desired 
room. The digital conversion circum- 
vents the degradation and distortion 
that normally comes with sending 
sound over long distances via wires. 
The digital signal is received by a 
small decoder/amplifier that converts 
the signal back to analog so it can be 
reproduced by the speakers in the 
room. Each satellite decoder /ampli- 
fier offers 40 watts per channel. A 
separate control panel, which can be 
mounted in the wail, controls volume 
and other features . 

Coaxial cable is used in the installa- 
tion since it offers better shielding 
than conventional wire while also be- 
ing inexpensive and readily available. 
By using coaxial cable, Sony is able to 
utilize the wiring from cable televi- 
sion systems. This means that you can 
dedicate an unused television channel 
to the delivery system for the audio/ 
video signal coming from the compo- 
nents connected to the CXP-25Q2S, 

The CXD-2502S lists for $i000, 
while each satellite decoder/amplifier 
lists for $500, Additional remote con- 
trols are $100 each, M 
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the camera, raising it to yculr eye (or 
putting it down close to another ob- 
ject) starts the camera operation. The 
1051 also has predictive autofocus 
(a feature shared with their SLR 
Maxxurn cousins), which tracks mov- 
ing subjects and keeps them sharp, 

All of these cameras have autofo- 
u using. and alJ but one use an active 
(infrared beam) system forgetting 
pictures sharp. The focusing is not on 
the actual subject but in "zones” 
— ranges of discrete distances, or 
blocks of space. Though there's much 
dispute over how many zones are suf- 
ficient for these complex zoom lenses 
(some say the more zones the better 
the chance for a sharper picture at all 
distances), all of the cameras here de- 
liver comparatively sharp pictures at 
most camera -t o-subject ranges. 

The Minolta 105i offers something 
new in a lenstehutter camera. Actual- 
ly, it’s something borrowed from the 
Minolta Maxxurn SLRs. Rather than 
rely on an active infrared beam, the 
focusing system in the lOEi is a 
charged -couple device (CCD) chip, 
known as a passive AF system. The 
lOoi couples a predictive focus control 
program (which focuses by measuring 
the changes in a subject's position pri- 
or to shutter release) and a low-light 
autofocus illuminator (passive sys- 
tems have a bit of trouble finding fo- 
cus in very dim light), which works 
just like those in conventional lens/ 
shutter autofocus cameras. The Min- 
olta lOEi may auger a new type of 
CCD camera. 

PM picks 

The ease of loading film and unloading 
film, how the camera feels in the 
hand, how basic controls fall naturally 
to the fingers, portability, clear view 
(especially for someone wearing eye- 
glasses) and the quickness with which 
optional programming modes can be 
set all go into making pi cLurc-tak i ng a 
difficult or pleasant experience. 
While all of these cameras take good 
pictures, we did develop some prefer- 
ences. 

1, Canon Photura — The design of 

the i’hotura had people stopping us 
everywhere we went — a real conver- 
sation piece. With the grip in place, 
the camera feels like a minicamcorder 
and can be easily carried with one 
hand, though the size and shape is 
hardly pocketable. Zoom and shutter 
release buttons can be worked with 
one hand, and essential controls fall 
naturally to the fingers. Viewing is 
comfortable, and the top-plate view- 
finder option opens up additional 
point-of-view opportunities. A flash 
on the lens cap is a clever idea, but 
when opened, we feared for its safety 



in a crowd, especially when we car- 
ried it in a ready-to-shoot position by 
our side. Optional controls are easy to 
set. 

2. Pentu Zoom 105 Super — It’s the 
most pocketable of the class, though 
the righthand grip is smallish and 
makes for difficult 1 -handed carrying. 
Zoom control and shutter release fall 
naturally to Ungers on the righthand 
side. Viewfinder is bright and easy to 
use, even wdlh glasses. LCD panel 
lights up with button and helps tre- 
mendously in dark rooms. Supemia 
cro dtiseup is aided by measuring 
wire enclosed in a side panel A myri- 
ad of functions on this camera are easy 
to program with a host of back panel 
pushbuttons. 

3. Olympus Sup«rZoom 330— 

Largish body is unpocke table, but the 
grip makes for comfortable 1- handed 
carrying. Zoom controls sit on the left 
side, with the shutter release on the 
right, so 2-handed operation is prefer- 
able. Viewfinder is bright and clear, 
but placement on far right means that 
your nose is flattened against camera 
body when shooting. Functions are 
accessed through flip-back panel on 
top plate. LCD is clearest to read of 
this class, and all function displays are 
well-marked. Separate lens cap dou- 
bles as 1R remote control, but be sure 
to dick it in or it can pop off. 

4. Minolta Freedom Zoom 1051— A 
newly released camera, so a produc- 
tion model was not available at press 
tune; hands-on was only with prepro- 
duction model. The lOEi has a rectan- 
gular, boxlike shape that is too big for 

pocketability, hut size gives a feeling 
of stability. Slightly raised, con- 
toured hand grip allows for 1 -handed 
shooting, though fingertip-small 
zoom controls on left side of camera 
force use of left hand for bill use of fea- 
tures. Function buttons are limited to 
flash modes and self-timer; buttons 
are quite tiny on this pre-production 
model. Intelligent features are most- 
ly built-in, so no other buttons are 
present on the body of this camera. 
Once you gi ve in to the camera's opin- 
ion on framing and other controls, the 
lOEi jierforms admirably. 

5. Fuji Discovery 24H>0 — Similar in 

design, but somewhat larger than the 
Pentax model, the Discovery 2000 is a 
conventionally comfortable camera. 
Hand grip is large enough for 1-hand- 
ed carrying, and all essential controls 
(zoom, shutter release) fail naturally 
to the fingers of one hand, Pocketable 
in a sports jacket, if a bit heavy. Rub- 
berized eyepiece is a nice touch that 
prevents scratching of glasses, with 
viewfinder bright and dear. Func- 
tions are easy to operate, with good 
readout in top-panel LCD. w* 




THIS IS A CLEAR 
OPPORTUNITY. 

With a Novus wind- 
shield repair franchise, 
your opportunities are 
unlimited. 

Because as a Novus 
franchisee, you can easily 
repair broken and cracked 
windshields to like-new 
condition. 

The feet is, wind- 
shield repair is a profitable 
new growth industry. With 
expansion opportunities. 
Unlimited earnings poten- 
tial. And the investment 
is modest. 

For more informa- 
tion on the world leader 
in windshield repair, call 
1-800-328-1117 In MN 
call collect (612) 944- 
8000. Or write: Novus, 
10425 Hampshire S., 
Department PM 120, 
Mpls„ MN 55438. 
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SNOWMOBILES 

OO-MPH SNOW SCREAMER 




• Twenty-thousand fans line the 
solid -ice oval track. Clouds of frozen 
breath hang in the Rubfreezing air. 
Drivers mount lOO-mpb Formula One 
twin-track racing sleds anti stomp 
down on the running boards to set 
steel studs into the ice. They snap the 
throttles of their snarling 2-stroke en- 
gines to dear the car ba . 

Engines roaring, the racers con- 
centrate on the starting flag. When it 
dashes, they pop the dutch. With en- 
gines revving to 6000 rpm, the sudden 
acceleration nearly rips them off their 
seats. Heading for the first turn, they 
bump bodywork and jockey for posi- 
tion. Ice chips strafe their face shields 
like machine-gun lire, and sleds fish- 
tail through clouds of icy snow. At 100 
mph for 25 laps, this is Eagle River, 
home of the World Championship of 
snowmobile racing and the hottest 
ride on ice. 

Indy of the North 

Twin-track racers, a unique concept 
in snow mob iling. compete in the top 
class of snowmobile racing, Formula 
One, on the NKG/Rki-Doo Sport Se- 
nes Circuit, Last season, the circuit 
included 11 events in the U.S, and 
Canada, The biggest event is the 
World Championship Snowmobile 
Derby, held each January for the past 
27 years in Eagle River, Wisconsin. 



The derby crowns world champions in 
a dozen classes, but the main event is 
the Formula One race. We traveled to 
the 1990 derbv to get a dose look at 
these high-tech screamers. 

Class rules limit Formula One sleds 
to 340 cc of engine displacement, a 
minimum track length of 100 in, and a 
minimum weight of 340 pounds. But 
almost anything else goes, which 
leaves a lot of room for creativity. 

Single-track snowmobiles drift 
sideways through the icy turns of a 
fast oval course. A sled with twin 
tracks, linked through a differential 
and a driver positioned on the inside 
ofthe chassis, pins turns like a Penske 
Indy car. 

Ski-Doo, a division of Bombardier, 
Inc., has been building twin-track 
racing sleds, which were developed 
by Gaetan Duval, since 1980, The 
company produces a limited number 
of twin-track racing sleds, just as 
March and Lola supply cars to the 
Indy-car circuit. No other snowmo- 
bile manufacturer currently builds 
Formula One racers, although Pro 5, 
a Minnesota- based Polaris tuner, is 
rumored to 1* preparing one for the 
1990-'91 season. 

Compared to other motorsports, 
competing at the top level of snowmo- 
bile racing is relatively affordable. 
The Ski-Doo Formula One sled costs 



$12,500, including engine. Another 
$10,000 in spare parts and tuning will 
probably be enough to field a competi- 
tive team. Travel, support vehicles, 
entry fees and other racing expenses 
come after that. First place in the 
World Championship paid $10,000 in 
1990, but purses at other events are 
considerably smaller. Nobody gets 
rich racing snowmobiles. 

In the pits 

The pita at Eagle River echo with the 
snarl and whine of unmuffled, 2- 
stroke engines. Savvy fans wear 
hearing protection. One of the better 
U.S, teams is Goodwin Racing, of 
Zion, Illinois, which features th e driv- 
ing skills of brothers Jeff and Greg 
Goodwin. The Goodwins let us look 
under their racer's trick bodywork. 

The engine is a liquid-coo ted, twin- 
cylinder, 2-stroke that displaces 339 
cc. It's produced by the Austrian 
engine builder Rotax, w hich ib owned 
by Bombardier. 

The block is al uminum with Nicasil- 
coated cylinders. A pair of flat-slide 
44 mm Mikuni carburetors {fuel dejec- 
tion is not permitted) deliver fuel 
through a rotary valve intake System 
that seals the charge in the crankcase 
on the piston's downstroke more ef- 
fectively than reed valves. The same 

fFIgpjf Ittm fat iiiwf r il u t 
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Top hat, white tie and trails. 



The Mitsubishi Montero is the (deal 
vehicle whether youVe putting on the rftz 
for evenings in the city, or mapping 
out three weeks in the woods. But you 
don't have to take our word for rt Simply 
listen to some of the experts: 

1 "As designer utility vehicles go, the 
Mitsubishi is my new favorite, more fun 
to drive than an Isuzu or a Cherokee and 
almost as comfortable as a Range Rover," 
wrote Michael Jordan in Automobile 
magazine. "It looks tough yet expensive"* 

2 Motor Trend reports, "On a recent 
trip to Mt. Pacifico in the Angeles National 
Forest, we gave the Mitsubishi a thorough 
workout over dirt, rocks, sand, brush and 
gravel. On the twisting roads, . the four- 
doors power-assist recirculating ball steer- 
ing was quick and responsive, almost to 
the point where it felt like we were pilot- 



ing a sports car around the corners" fi 
"An uncommonly civilized vehicle'' 
wrote Car and Driver, ' the Montero takes 
you where you want to go in style, in com- 
fort, and in the right price bracket!" Their 
final judgment: "Best Buy 1990" in sport 
utility vehicles under $20,000. 

When professional opinion of a vehicle 
runs this high, we don't need to add much 
more than a few specs: Montero^ engine is 
a 3,0 liter, 143 horsepower V-6. front sus- 
pension is independent torsion bar; rear is 
3-link coil spring. Flubs lock automatically. 

For the Mitsubishi Motors dealer 
nearest you, call 1-800-447-4700. He'li 
have a lot to tell you, too. 

-f 1 1 1 1 1 Bd- * |l b,bl9, Mlf IS iugg. retail p ilk: excludes tax. lie. . height, 
d’ l options and charge' Actual pr*.e set try dlrs 
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What is the princnle disadvantage 
of nemfegtits? 

What m DuHjf-phsse starts? 

Heath Video Courses 
speed your learning curve! 



Learn bask; electronics at home ai your own 
pace with four, 60- minute video tapes. Know 
the variable inductor symbol. Recognizee PN 
j u nctio n Understand osci Hato r funds menials. 
Clearly SEE what most basic electronic books 
can only describe. 

DC BfinnOMCS. Covers electron move- 
merit lo Irouhl&sfiQGfircQ and repairing a 
simple electronic circuit. EV-31 01 - A, 

JtiatflttMCS. Follow-up to DC Eieci rou- 
tes. Covers Ida principles of AC. voltage and 
electrical measurement, Includes motors, 
Generators and test instrument meter 
movements. EV-31 02- A, 

SSHCflADUCTORS. Complete the OC/AC 
videos and you're ready to learn how semi- 
conductor devices are made, plus I he 
principles of discrete devices, integrated 
circuits & optoelectronic devices EV-3103-A. 

ELECTRONC CVtCUTTS. Complete the basic 
course with amplifier configurations, biasing, 
coupling, audio amplifiers, closed-loop vs. 
open-loop operation and more. EV-31 04- A. 



An activity-filled workbook and explanation 
of haw to solve each problem comes with 
each tape so you team three ways — video , 
workbook and irawfc'Otf 

Order lorfayl 
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SNOWMO BILES tCoittimicdfrom page iw,'.J 

I gear that drives the rotary valve also 
drives a pump that circulates a 50/50 
mixture of antifreeze and water 
through a nose-mounted radiator and 
an aluminum heat exchanger mount- 
ed over the track. The heat exchanger 
is cooled by ice chips thrown up by the 
frozen track. 

Fat power curve 

The engine also features a unique 
RAVE (Rotax Automatic Variable 
Exhaust) valve, a guillotine-type 
slide valve located just above the ex- 
haust port. It's connected to a dia- 
phragm and spring located outside 
the cylinder head. Two small 
passages in the cylinder head allow 
exhaust gas pressure to reach the dia- 
phragm. As the throttle is opened, 
the pressure of the exhaust on the dia- 
phragm overcomes the spring and the 
RAVE valve slides open the exhaust 
port. A RAVE-equipped engine has a 
fat, flat power curve, which gives the 
twin-track better acceleration at the 
hole shot and coming out of turns. 

The race engine runs a 16.5:1 com- 
pression ratio on 120-octane racing 
gas with a 80:1 gas/oil ratio. Peak 
powrer from the factory is 05 hp at 
10,000 rpm. Top teams tweak engines 
well beyond triple-digit horsepower. 

Power is transferred through a 
belt-drive constant velocity transmis- 
sion (CVT) wiLh a modified primary 
clutch. The clutch is highly adjust- 
able. Track conditions, Lhe dimen- 
sions of the track and the weather ' 
must all be considered when tuning 
the dutch. Formula One races use a 
standing start, and a racer who takes 
the lead into the first turn has a great 
advantage. The clutch is set to engage 
at approximately 6000 rpm, but en- 
gagement must be fine-tuned to meet 
existing conditions, especially outside 
temperature and firmness of the ice. 

Power is transferred from the sec- 
ondary dutch to the track drive shaft 
via a titanium shaft and a chain-drive 
gear case. Here the upper and lower 
sprockets can be changed to create 
different gear ratios. 

The twin Ca mop last drive tracks 
are made of rubber reinforced with 
Kevlar and have a circumference of 
1 15 in. and a width of 7.5 in. The 
tracks are suspended by an aluminum 
slide rail system, similar Lo a produc- 
tion snowmobile. The slide rails are 
lubricated with a solution of water 
and nontoxic antifreeze, pumped 
from a 2, 5-gallon tank on the chassis 
through tubes located above the rails. 

Traction on the ice track is achieved 
by studding the tracks with ^k-in. 
steel picks, some with carbide tips. 
The number of picks and their pattern 
are again determined by track condi- 



tions, Because picks add weight, rac- 
ers use as few as possible. 

The differential system is located 
on the driveshaft between the two 
tracks. As the driver enters a turn 
and rotates the handlebars, a cable 
from the steering system pulls open 
the dutch and effectively disengages 
power to the inside track. When the 
handlebars are returned to the 
straight-ahead position, the clutch re- 
engages and both tracks have power. 
It’s primitive, but it works. 

The ski legs are massive aluminum 
forgings, and the skis are really noth- 
ing more than extruded aluminum 
runners. Steering traction is main- 
tained with razor-sharp carbide run- 
ners attached to the Ewttam of each 
ski. These are available in lengths 
from 4 to 14 in. Runner length affects 
bite on the front end, another variable 
in setting up the sled on race day. 

The driver sits on a motorcycle- 
type seat over the left track tunnel 
and steers with a contoured handle- 
bar, A large tachometer on the 
handlebar and a smaller water tem- 
perature gauge are the sled's only in- 
struments. The driver controls the 
throttle with his righL thumb and the 
hydraulic disc brake with a lever on 
the left. 

Drivers wear Day-Glo orange hel- 
mets, and the sleds have bright tail- 
lights for maximum visibility in the 
cloud of ice chips that fly off Lhe stud- 
ded tracks. Drivers draft each other 
on the straights and dive low to gain 
position in the turns, hanging off the 
seat with their left knee skimming the 
track. A sled with a good setup carves 
sharply through turns and subjects 
the driver to serious g-foreea. There 
are snowmobiles that can outrun 
these specialized machines in long 
straightaways, but none are faster in 
turns or quicker around the oval. 

The l&W World Championship was ! 
dominated by veteran racer Dave ; 
WahlofGreenbush, Minnesota, Wahl 
established a new Eagle River quali- 
fying mark with a lap speed of more | 
than 97 mph, He led the World Cham- 
pionship race from start to finish. 

With the tiny Rotax engine already 
running on the verge of destruction, 
Ski-Doo sees improved aerodynamics 
as the best route to improved per- 
formance. Last season, Ski-boo 
worked with the GaJtes racing team 
and Indy-car driver AI Unser Jr. to 
develop a new body for the twin -track 
sled, incorporating front and rear 
wings and a ground-effect tunnel be- 
tween the tracks. The results of that 
research will appear on the track in 
the 1&91 -'92 season, and Formula One 
snowmobile racing will move even 
closer to becoming an Indy on ice. M 
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WHY BUY A NEW CAB 
WHEN YOU DON’T HAVE TO? 

Why not take that exotic vacation ytm*ve been dreaming about instead? 



Have j'ftu been chinking or trading Jn 
you r car because Lf has 60,000, 70,000 
or 80,000 mi lei? How much am you 
planning to spend? $15,000? 
$25,000? 135,000? 

Suppose you didn't spend that Idnd oT 
money for a new car* You could go to 
Paris or Tokyo not once, but several 
times on that kind of money. 

A lot of car owners have discovered 
the secret of doubling or tripling the 
life of their vehicles. And more and 
more are making that discovery every 
day. The fact Is, you don't have to 
trade your car in Just because It has a 
lot of miles on the odometer! 

IPs so simple, it’s surprising the 
whole world doesn't already know. 
You Just get yourselfa bottle of Tufoll 
and add itto voiirolL What happens? 
Many users report the life of their 
cars double or triple (many passing 
250,000 miles) with only routine 
maintenance. 

But that's not all. Your engine will 
run smoother, quieter and more evi- 
dently. It will improve acceleration. 
One user wrote, "My car lakes off like 
i scared rabbit*. 

Jfyou live in a cold climate, you'll get 
Taster easier starts on frigid morn- 
ings with both diesel and gas engines. 
The Canadian government tested 
Tufoil under the most severe arctic 
eondltions*4n an area where 
temperatures drop as low as 50 below 
zero. They wanted to compare Tufoil 
with arctic oils specifically formu- 
lated for severe cold weather starts, 
Tufoil proved superior to all of ihetn r 



use Tuf oil 

AND YOUR ENGINE 
WILL LAST... AND 
LAST.. .AND LAST! 




LND-INLi 
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The Canadian tests showed that 
Tufoil Improved cranking speed of 
gasoil De engines by 41%. (4.6% In 
diesels). In addition to that, it 
showed a fuel savings of 5% 



Why has TufbU been able to achieve 
results no other oil additive can come 
dose to? Because it has h significant- 
ly lower coefficient of friction than any 
other additive(.(l29) according lo the 
nation’s top testing laboratory. 

These results were confirmed by the 
University of South Wales la 
Australia, the Techniqn Institute Ln 
Israel und a leading Independent 
motor vehicle testing lab In Michigan. 



FREE . ^fOduEtg bawd Oft TuF U f L leeftriplquy 
□r,a writi each order el ? botfloft or a Chock 2 lew «aeh 

gallon ofEfer I 

TUFOIL Gun -Coal - Super rust pnOithLeu. smoorlFi aclhon 
TUFQiL COmpU'Luta; Lqw vUcDU-ty ro-r compulet 
_ rrrecriBoisms 

TuFOiL Uflurnnyg Groai^ - Eaiiiy atiM/#*! |jr*as« ick 
' na?rymenl5 

u TuFOiL Lutas-e GoooraF purpose, neueerujid usa 
lutjncam 

-REt brochures 

□ 30 Questions /Answers about TUFQM. 



rush mjr u i order: 

ONE 0 £17 ftohhe (real one car lor 
SI 4 35 {plus S3 5-0 Shipping And 
h£m^lmg|i Set? mppev back 
gutwites 

TWO B 07 tWlHes Freal Iwc cars 
far S?D0D (plus SAGO □ hipping 
,ind hfindiirgi SAVE S6.00 



□ ONE Quad battle . I rev 4 cars, 
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U t ►j'ttI •*, 4 3Ji I f I 

Ul IHDMt 

n*» UX i 




Id $34 9& [plus S4 OO shipping 
and UirKlIlftfl) 

r one Gallon . . vaai i-s cars, ipr 

5125 00 (plus $6 CO shipping inn 
handling | 

We ship wUtiln days! 
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What all these tests proved was that 
Tufoil is slipperier than Teflon! 

You shou Id knew, too, that the United 
States government has awarded do 
L os than 6 patents on Tufoil so far. 
And patents have been Issued in Ger- 
many, England, France and Canada. 

When you try Tufoil, you’re trying 
something that’s tried, tested, proven. 

So why not stretch the life of your car 
and use all that extra money to do 
something else ^something you’ve al- 
ways wanted to do? 

Maybe you've dreamed of April in 
Puns or the wonders of the Orient, 
Or maybe you’ve bad some other 
dreams that seemed too far oat to ever 
become realities. It shouldn’t take 
m ore than one bottle of Tufoil to con- 
vince you that it makes your car run 
beautifully and at tbe same time It cun 
make some of those dreams come 
true! 

It’, so simple. Just add 4 ounces of 
Tufoil every time yon change your oil 
{8 ounces tbe lint time). You don’t 
have to shake the bottle or add an en- 
gine (lush! la a new car, wait until It’s 
broken in and tbe valves and rings ore 
well seated - at leas t 5,000 miles. But 
after that, reeding your car Tufoil is 
like letting it drink from tbe Fountain 
of Youth. 

if you can’t feel a difference. Just send 
its proof or purchase and m’ll refund 
your $14,25 Immediately! 

You’ll never forget tbe day you first 
tried Tufoil. So try it today! 



1 - 800 - 922 - 0075 . 
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DRIVE REPORT 

CONSUMER GTP 

BY RICK TITUS, West Coast Editor 




• Bruce Springsteen’s Born In 
The U.SA. would make the perfect 
company anthem for Warren Mosler 
and his Consumer Industries, Inc., 
manufacturers of the Consul] er GTP. 
His tiny army of Americans, building 
a purely American sports car in Rivi- 
era Beach, Florida, takes pride in the 
fact that its product is based entirely 
on Yankee knowhow and American 
components. Yet there’s more sub- 
stance here than mere flag-waving. 
The Consulier GTP is, in every re- 
spect, a world-class performer. One 
only needs to meet Warren Mosler to 
understand why. 

Mosler, a successful Florida- based 
bond broker, felt a need for a really 
serious American production sports 
car. Five years and a sizable sum of 
money later, Consulier Industries 
and the Consulier GTP are on line, on 
market and on target— a major ac- 
complishment in and of itself. The fact 
that the car performs, handles and 
rides like the best combination of all 
the finest production sports cars in 
the world, and is the oniy current pro- 
duction-based composite monocoque 
chassis/body car on the market, mag- 
nifies the achievement. 

Mosler is really a racer at heart, 
and it shows in the kind of car he 
builds. The overriding goal of the 
Consulier GTP is performance — in its 
fill lest sense. The car had to have light 
weight, neutral handling, good ride, 
exceptional strength, rapid accelera- 
tion and top speed. These design 



parameter? were given to McKee En- 
gineering, a long established and 
proven race car design consultant. 

McKee’s response included an in- 
board rocker-style suspension system 
that reduced unsprung weight, low- 
ered the hardware profile, eliminated 
humps leer and controlled roll-in- 
duced camber changes. 

The 2.2 turbo 

Engine details were next cm the agen- 
da. Chrysler had a shelf full of fire- 
breathing 4 -cylinders called Turbo 
Hh. which Carroll Shelby had used to 
pow er several slick makeovers. 

Chrysler’s 175-hp turbocharged, 
intercooled 2.2-liter engine is a per- 
fect maLch to the Consumer's feather- 
weight 1950- pound body/ chassis. The 
engine/t rana miss ion sits amidships 
and gives the Consulier a 37/133 front/ 
rear weight dist ri button . 

1 n the cockpit Mosler wanted a mix- 




Chrysler 'i 175-hp 2, 2 -liter Turbo II hustle* 
Consulier to AO mph Injust 5.5 seconds. 



lure of comfort and function, so Re- 
caro bucket seats were used for both 
Haiti cornering support and comfort, 
while the dashboard is loaded (nearly 
overloaded) with gauges. Oil pres- 
sure, oil temp, water temp, boost 
pressure, alternator and trans temp 
gauges all fill the center dash area in a 
panel that looks all too speedboat- 
like. Lots of info, but difficult, to read. 

In the top- of- the- line LX model, 
leather covers the Recaro bucket 
seats, center console and door panels. 
There’s also air conditioning and a 
compact disc player. 

Race car looks 

Externally, the Consulier's message 
Is pure race. Styling influences from 
several International Motor Sports 
Association (IMS A) sports prototype 
race cars are obvious, and if you like 
attention, you'll love the Consulier. In 
testing more than 300 different cars, 
we have never seen another automo- 
bile generate so much reaction. 

Since the completion of our tests, 
Consulier has redesigned several 
points around the car. They include a 
slight restyling of the front fender and 
headlamp area, a reshaping of the 
roofline and doorsill cut-in line, an en- 
larged fender radius in the rear and 
several modifications to the tail-end 
spoiler area. And Consulier Sales and 
Promotions Director Pete Magnuson 
told us a new convertible is produc- 
tion-ready. 

The enlargement of the rear-wheel 
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arches came as a particularly interest- 
ing upgrade, as that change resulted 
in a move to larger 16-in, rear wheels 
and new ZR speed-rated General 
tires. Genera] Tire has been working 
quite closely with Consulier in devel- 
oping an all-American performance 
tire that would match the car's per- 
formance capabilities. 

Race car performance 

Though opinions may differ on the 
looks of the Consulier GTP, t hey 
quickly become united about driving 
the car. Performance is what Warren 
Mosler wanted, and performance Is 
what he got. Our testing produced 
quarter-mile trap speeds of 112 miles 
per- hour at 13.9 seconds. Zero-to-fK) 
mph took 5. 5 seconds, and ekidpad 
testing gave us .97 g. These numbers 
clearly indicate that the Consulier 
GTP is more than just a rich man's 
toy. It delivers comparable perform- 
ance at less than half [and in some 
cases less than one-quarter) the cost 
of some of E urope’s best. Base pricing 
for the Consulier GTP starts at 
$49,900, with a fully loaded convert- 
ible at $62,500. Granted, there are 
cars out there that will outperform 
the Consulier in one category or an- 
other, but none that will humiliate it. 

To that point, Mosler has offered a 
$25,000 reward for any street stock, 
volume-produced production car that 
can lap an American road course fast- 
er than a stock Consulier. 

The Consulier In combat 

Racing is definitely in the corporate 
plan for Consulier. The car has com- 
peted three times in the 24-hour event 
held annually at Nelson Ledges, Ohio, 
qualifying on the pole all three times, 
leading ail three events, and finally 
winning the 1990 running of the Long- 
est Day, with the author listed among 
the winning car's drivers. 

Later, in an hour-and-a-halftwi- 
night mini-enduro last fad in Florida, 
PM Auto Editor Tony Swan and Con- 
aulier racing boss Chet Fillip co-drove 
to another victory, finishing one lap 
ahead of a 66-car field. 

As soon as production of the Consu- 




Intefirt it snug, but comfortable. Auembfy 
woridigood;cHnponfntiy«vtr«ge. 




Aircraft -«yte gauge m ay in center console b 
long on Jnfo, ihort on readability. 

lier GTP reaches full steam, there's a 
Sports Car Club of America profes- 
sional series for production cars that 
Mosler has his eye an. 

As good as the Consulier is on the 
race track, it's equally good on the 
street. After just a couple of encoun- 
ters, it quickly became a car we 
looked forward to driving. Once snug- 
gled in its supportive seats, legs 
straight out in front of us, sitting just 
inches from the ground and peering 
through its slanted windshield, we 
felt ready to take on the windiest 
roads on Idle map. Instantly we grew 
to respect the car’s responsiveness. A 
flick of the wrist and you’ve rounded 
the bend. A quick stab to the brakes 
and you've slowed by 50 mph. A fast 
jab at the shift lever is all it takes to 
swap gears. 

Fun factor 

Most of all, driving the Consulier is 
great fun. It's an experience we've 
sensed in other cars, but rarely en- 
joyed in such comfort, such reliabil- 
ity. Here's a car that makes you feel 
like a Grand Prix driver, without the 
rock-hard discomfort of race car sus- 
pension, McKee's rocker suspension 
system Lakes bumps like they aren't 
there, yet delivers predictable high- 
speed handling, with a bit of over- 
steer at the limit — an issue that 
should be resolved with the new, larg- 
er rear tires. 

Although the Consulier has the feel 
of an old British sports car — the Lo- 
tus Europa comes to mind— it has 
none of the usual nasty sports car hab- 
its. Potholes don’t re-aim the Conau- 
lier in another direction. Rain doesn't 
leak in through the door sills. It starts 
every time, it doesn’t overheat at 
traffic lights — even with the air condi- 
tioning on — and it’ll go like stink in an 
instant, A well-balanced mixture of 
speed and handling, comfort and dis- 
tinctive good manners. That, in our 
view, is what a world-class perform- 
ance car is all about- And it makes us 
happy to say it was "born in the 
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Mow you can 
work in the most 
impossible situations 
' wilh the Sidewinder 
Speed Wrench, • Where 
space limits ratchet travel. 

- Where there's lack of resistance lor 
the ratchet to function. • Where excessive 
repetitions are required for long bolls. 
One 360* turn of this specialty tool is 
equal to eight normal ratchet motions 
GH quality construction, the Sidewinder 
is torque tested to 175 tt lbs. and 
carries a lifetime warranty. 

Found in tool kits of major racing teams. 



To order, call today toJT 

^ 1 (800) 999-3405 “ 

Vte sue UPS Daily S 

S/DEMA/DEf? 
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PRQDl/C rs CORPORA T/OA/ 

2m Old Rocky Ridge Road 
Bimingiram, AL 35216 





HOLIDAY GIFT GUIDE 



advertisement 




Gives Black A Decker POWERPRO# I WAVY [>l "TY 
CORDLESS VAC (DB&HKIJ, our mofl powerful enrti- 
less vac ever 1 It's got an eXlna heavy-duty f>n wct 
setting that picks up everything from dirt anti crumbs 
to Loosu change- lc s;i powerful gift idea from Black & 
Decker 




Few things make as perfect a gift as a tough, 
dependable, water-resistant flashlight, 

whether you choose she rechargeable Mag Charge r0. 
thi_- .standard C and D cell Mag- Lite® or the remarkable 
Mini MaglitetfP flashlight, its nne brilliant gift Idea that 
is sure lo he used, treasured and remembered. 





This Christmas, simply charge everything. 

This Christmas, give an £veready*Quick Charging Rechargeable Battery Charger. It can charge virtually 
any combination of rechargeable batteries in only seven hours. And because the batteries can be recharged 

hundreds of times, this is one charge account that pays off. 

READY. 




ADVERTISEMENT 





No matter ho*' hard he la u> buy for, you can [ 
wrijn^ with Snapon $25 gill cert i I Vales and a eatah >g 
full of [hi? same tools professionals have pratsecl Rir 
years Grab a credit card and call 1-800-866-5748 
1 7AM- 1 1 1 J M ESn. Or join thousands < if -sLLEisfitjd raich- 
eling *KTCW-Jrivfr tufli wilem by i in Irring yours ft if juxl 
$5) ( plus $-i ShKJ i plus lax). 




mechanic* sev your Snap-un dealer. 




Digttalflvt Kre*sure Gauge JYir the auto huff who 
has everything, this Digital Tin.- Pressure Gauge is the 
perfect su.k. king stuffer With an act uniryof + - 1% in 
any Eemperjlurc or altitude, and a range from 2-99, 5 
jtoi. I his ite m keeps Ekes inhaled properly and lasting 
e Kc i r longest. it’s perfect for autos, bicycles, rnntur- 
cycVs. HV's, garden tractors and similar vehicles, and 
come* with a full one-year warranty. A {great way to 
make someone's Christmas lor only $19,95! Order 
your digital lire pressure gauge fmm Hricre Designs 
toll-free fK a m-5 pm EOT) at 1^-727-8205. Checks, 
mnney orders and major credit curds accepted 




Radio controlled Honda motorcycle. This amaz^ 
mg I 5 scale replica C lb l/2 n \ 12 n i maneuvers easily 
cm two wheels! 300ft range, variable speed up Eo 
I3mph Electronic braking, 30- min run time per 
charge, bunch stand & removable train Lug extensions 
are Standard Parts <Sc warranty service available, 
spi^ iul purchase rvudy-in-run $149.95. Complete 
pRT-pninEed kit SI 29.95. Tx hut ri-tj l or im mediate 
shipmentttti 18W ^62-2010. <:MM Co-, PO- h«>x 
732, Aurora, CD 80040. 



Your Prized Possession Dcwrvrs A Touch Of 
Class, Presenting THE LIQUID GLASS rM TOTAL AP- 
PEARANCE SYSTEM used regularly by AJ. Foyt, live 
LEGEND in formula One Indy car racing on all his 
race cars, race boat* anti personal vehicles. The 
SYSTEM includes Liquid Glass Polish'Finish Liquid 
Glass E 3 re-Cle.iner, Liquid Glass Wash Concentrate, 
Connoisseurs Choice®) Cleaner and Protectant both 
with MINK OIL anti guanmlecd to last a minimum oF 
5 full months, for fu rtber mfunnutum , contact Liquid 
Glass Enterprises, PQ Box 1 |7[y Tea neck. NJ 07666 
MWXV54&-5307 - In NJ (201-587-6755). 
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The new mid-size Dodge Dakota. Now with V-8 power. 








at 4,000 rpm a nd 262 lbs- ft of 
toque at 2,400 rpm- more than 
any compact pifkup, foreign or 
domestic. And with maximum 
towing up to 6,500 pounds,, it's 
never been easier to thmw your 
weight around.' 

There's also a choice of avail- 
able engines, including a 5iL 
V-8 or 3.9 L V-6, giving you 
available payload up to 2,550 
pounds. That's even more than 
Fond and Chevy half-tons. 

Even more reasons to 
buy a Dakota. 

Da kota gi ve$ y ou a choice of 



models, all restyled for 
1991. You can choose a 
6 1 /: orS-ftbed. So, 
unlike a compact pick- 
up, Dakota's longbed 
will allow you to cany 
4x8 sheets oi plywood 
and stiff close the gate. 

Dakota also has the longest 
protection: a 7- year/ 70,000- 
mile powertrain warranty and 
a 7-year/ 100,000- mile outer 
body rust- through warranty? 

Whichever Dakota you 
choose, ask your dealer about 
the big savings you can get 



with Advantage 
Package discounts on 
optional equipment, 
like air conditioning, 
a 22-gallon fuel tank, 
electronic speed con- 
trol and more. 

Welcome home to Dodge. 

it's becoming harder and 
harder to ignore the arguments 
in Dodge's favor. Trucks like 
the mid-size Dakota V-8 and 
the full-size Cu mmins Turbo 
Diesel are bringing more peo- 
ple home to Dodge every day 
.And we think they're coining 
home to Slav (Tome see what 
we're made of. 

"COroHi! zism based j" K Aata ill 1 
CCrcpfltQV# dKi d I fartf tf P^rtl 

flifl' rtwc’ Ir^icul 
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More power 
and payload 
than any 
compact pickup. 



We've combined the nimble 
spirit of a compact with the 
raw power of a full-size truck 
to create the 
mid- size 
Dodge 
Dakota 
V-8. Some 
would 

Gw# nailer fie power- 

hLf^y s Sli Y-fl engne. aigUG it S 

the best all-around pickup on 
the road today. 

This hard-working 5.2L 
engine delivers 170 hp 
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WHEN YOUR CAR USES 
TOO MUCH OIL 



BY PAUL STENQUIST 

• You push on the throttle when the 
light turns green. A cloud of noxious 
blue smoke quickly forms behind you. 
The six or seven cans of oil that are in 
your trunk roll toward the rear and 
bang against the bulkhead. Your fel- 
low motorists hurl insults at you as 
they pass by. The nation's petroleum 
reserve is in jeopardy . 

Some oil consumption problems are 
the result of serious engine dam age 
— Like holes in pistons, for example. 
But similarly severe oil loss can be 
caused by relatively simple problems 
and can be fixed just as simply. 



Outy or f nny 7 

The first step is to gel down on the 
ground and have a good look at your 
parking space, if there ? a puddle of 
oil, you can assume that at Least some 
of your difficulty is caused by an ex~ 
temal leak. 

If you don’t find any oil on the 
ground, inspect the underside of your 
car. Ifeverythingrear ofthe engine is 
coaled with wet oil, suspect a gusher 
that only activates when the engine is 
running. But make sure you don't con- 
fuse Leaking trams oil or differentia! oil 
with engine oil. 



If, on the other hand, your engine’s 
leak is internal, oil will be drawn into 
the combustion chamber when you 
drive and your car will smoke. When 
will it smoke? Perhaps at idle, when 
accelerating, when decelerating, af- 
ter long periods of idle or right at 
startup. Pinpointing the driving con- 
dilion that generates smoke can help 
you track down the cause. 

Internal leaks 

Smoke is the most obvious symptom 
of internal oil consumption, but not 
the only one. Oil mixing with the air/ 
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smokes only when the car is first 
started after several hours at rest, 
valve guides are probably the culprit. 
Ditto if the smoke belches out only 
when the engine is first accelerated 
after extended idling, 

[f the engine smokes throughout 
the rpm range, worn or stuck oil rings 
are the likely cause. 

Although these rules can help you 
narrow down an oil-consumption 
problem , they aren’t hard and fast. 
For example, as guide wear in- 
creases, smoke may be obvious at all 
speeds and loads. 

Removing alt the spark plugs may 
help you localize the problem. What 
you're looking for are the heavy, black 
oily deposits that indicate oil con- 
sumption. If they’re limited to one or 
two cylinders, you can focus your 
troubleshooting on those cylinders. 

PCV system 

The PCV system allows crankcase 
gases to escape to the intake manifold 
where they are drawn into the engine 
and oxidized. One PCV system hose 
joins the PCV valve and engine crank- 
case (via the rocker cover on most 
applications). The PCV valve is con- 
nected to the intake manifold. On 
some systems, the valve may be locat- 
ed at the rocker cover end of the hose, 
but its function is the same. 

Under high engine-vacuum condi- 
tions, such as idle or light load, crank- 
case gases flow through the PCV 
valve into the intake manifold. On 
most PCV systems, a second hose 
connects the crankcase (again via the 
rocker cover) to the engine air clean- 
er. In many cases, a small separate fil- 
ter is provided for the PCV hose. This 



mere are plenty of potential Internal and 
external leakage points on an engine. 

fuel charge can cause spark knock. 
And, when the engine operates low on 
oil much of the time, clicking and 
clacking noises — along with acceler- 
ated wear — will result. 

There are several ways that oil can 
get into the combustion chamber: 
through the valve guides, the piston 
rings, the PCV system or past a 
blown head gasket. On some engines, 
particularly V8s where the intake 
manifold does double duty as a valley 
cover, oil can leak past the intake 
manifold gaskets. 

Here’s where that smoke can help 
you shorten the list. If your tailpipe 



hose allows fresh air to be drawn into 
the crankcase as the gases are 
purged. 

If the PCV valve clogs, crankcase 
gases won’t be purged, pressure will 
build up, and oil may he pushed hack 
up the fresh-air hose into the air 
cleaner. In some cases, the high 
crankcase pressure may allow oil to be 
pushed past oil rings that might oth- 
erwise be adequate. 

You can check the PCV valve by 
disconnecting it from the crankcase 
end, starting the engine and checking 
for vacuum at the valve with the en- 
gine idling. Next, remove the valve 
from its hose and shake it. You should 
hear a rattling sound. If you don’t feel 
vacuum at the valve and/or the valve 
won't rattle, replace it and check the 
hose for obstruction. Since the valve 
is quite inexpensive, it might be a 
good idea to replace it in any case. (Al- 
ways replace the PCV valve at your 
15, 005-mile maintenance intervals.) 

If the PCV system continues to de- 
liver an excessive amount of engine oil 
to the air cleaner even when the PCV 
valve is functioning correctly, it may 
be that the engine's compression 
rings have worn to the extent where 
the crankcase is overpressurized, A 
cranking compression or lea kd own 
test can help you verify this. 

Valve guide 

and seal failure 

Even if smoke emissions suggest that 
your problem is a likely case of oil-ring 
leakage, you'll probably want to check 
the valve guides and valve seals first 
as this can be accomplished without 
removing the cylinder heads. 

The valve guides are the bushings 
that support the intake and exhaust 
valve stems. When the valves open 
and dose, they slide up and down in 
the valve guides. The valve seals limit 
the amount of oil that reaches the top 
of the gu ide. Both guide wear and seal 
failure will allow oil to enter the com- 
bustion chamber via the guides. 

There are two ways to check valve 
guides and seals. One way requires 
removal and disassembly of the cylin- 
der head(s). The other easier way is 
an on-Lhe-car method. To do the job 
the easy way, you'll need an air com- 
pressor and a spark-plug-hole/air- 
chuck adapter. This last item plugs 
into an air hose disconnected on one 
side and screws into the spark-plug 
hole on the other side. This allows you 
to pressurize each cylinder while you 
remove the valve keepers and retain- 
er to check the seal and guide. 

In addition to the compressor and 
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adapter, you'll need a new rocker cov- 
er (or cam cover) gasket, a set of en- 
gine valve seals, some quick-drying 
gasket adhesive and some nonharden- 
rng gasket adhesive. 

You'll also need an on-th e-engine 
valve gpring compressor. There are 
several types available. Some are spe- 
cific to a certain type of engine. Oth- 
ers are universal. Most auto parts 
stores carry this tool. 

To check the guide, carefully re- 
route or disconnect any wiling or tub- 
ing that might interfere with rocker 
cover removal Tag any lines that you 
disconnect, so you'll be able to recon- 
nect them properly. 

Remove the rocker cover(s) and 
screw the air hose adapter into the 
first spark-plug hole, (if you’ve ieolat- 

I ed the problem to certain cylinders, 
you can move right to those loca- 
tions.) With the adapter in place, turn 
the engine until that cylinder is at top 
dead center (the highest point of pis- 
ton travel) on its compression stroke. 
You can tell when the cylinder is ap- 
proaching top dead center/compres- 
sion stroke because air will come 
shooting out of the adapter. When the 
airflow stops, you've reached approx- 
imate top dead center, which is close 
enough for our purposes here. 

On cam-in -block engines oiwer- 
head cam engines with rocker-arm 
actuated valves, remove the rocker 
arms from the first cylinder’s valves. 
On some engines, including most do- 
mestic V8s, this is merely a matter of 
unscrewing the jam nut from the shaft 
that supports the rocker. On other en- 
gines, you'll have to unbolt a rocker 
shaft that supports the rocker arms 
for the entire bank of cylinders. 




Me sure vifw guide dtirvKt on tht chimv 
her ilde of the head wtth a dial Indicator. 



On overhead cam engines where 
the cam is positioned directly above 
the valves, you'll have to disengage 
the timing belt or chain and remove 
the cam. Procedures vary widely 
here. Consult your service manual for 
specific cam removal instructions. 

Once rocker arms or camshafts are 
out of the way and you can see the top 
of the valves, connect your air com- 
pressor hose to the adapter. If the en- 
gine turns due to air pressure pushing 
down on the piston , you'll have to hold 
the crankshaft in place with a wrench 
on the front pulley bolt or with a 
screwdriver wedged against the fly- 
wheel ring gear. A helping hand may 
be necessary here. 

With the cylinder pressurized, tap 
the retainer of the intake valve with a 
worn socket and hammer, locating the 
socket over the end of the valve stem 
in such a way that it contacts the re- 
tainer but not the keepers. Compress 
the valve spring and re tainer with the 
compression tool and remove the 
keepers. Use needle-nose pliers if 
your fingers are loo big to grasp 



them. Make sure you don't drop a 
keeper into the engine. 

Once the keepers have been ex- 
tracted, remove the valve spring and 
retainer. Air pressure will prevent 
the valve from dropping into the cyl- 
inder. 

Examine the valve stem seal. If it’s 
an umbrella stem seal, you'll find it on 
top of the valve guide. I fit’s an G-ring 
seal, it should be in the second groove 
on the valve stem, just below the 
keepers. In either case, the seal 
should be soft and pliable. If it’s hard 
or cracked, it may be the cause of your 
oil -consumption problem. Upon reas- 
sembly, replace all valve stem seals. 

To check the intake guide, release 
the air pressure from the cylinder 
while holding the top of the valve 
stem. Be careful. If you drop the 
valve, you might have to disassemble 
the engine to retrieve it. Try wiggling 




The oil-ring spreader {or expander | pushes 
the oii-rtng ram against the cylinder wall. 



the valve stem back and forth. If it 
moves a visible amount, the guides 
are excessively worn, and the heads 
will have to be removed for guide re- 
placement and grinding of the valve 
seats. 

If you’re not sure whether clear- 
ance is excessive, mount a dial indica- 
tor perpendicular to the valve stem 
and wiggle the stem, A typical intake 
valve specification calls for 0.001- to 
0.003-in. valve stem clearance from 
the factory. The high-end tolerance 
for used parts is about 0. 004-in. on 
most engines. 

Check the exhaust guides in a simi- 
lar manner, but note that exhaust 
guides are usually engineered with a 
bit more clearance than the intakes. 
Here, a slight amount of lateral move- 
ment is okay. More than 0. 005-in. 
clearance is excessive on most appli- 
cations. 

If the guides are okay, reinstall all 
valve train parte with a new valve 
seal. If your engine is equipped with 
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0-ring type seals, you can push them 
into the proper groove with a keeper 
half before the split keepers arc in- 
stalled. If you found cracked or bro- 
ken seals, they could be the sole cause 
of even serious oil consumption. 

Attach the rocker cover or cam cov- 
er gasket to the cover with fast-dry* 
ing adhesive. Apply nonhardening 
gasket compound to the engine side of 
the gasket before installing. 

If you found excessive guide wear, 
the head(s) will have to be removed 
for guide replacement and valve-seat 
grinding. (Because the guides locate 
the valves in respect to the seat, you 
can't replace the guides without 
grinding the seats.) 

Oil rings 

Once you're certain that an internal 
oil -loss problem isn't due to some sim- 
pler cause, you may have to bite the 




Tb* gasket mint be flrmfy cemented to the 
block before Inftefting the manifold. 



bullet and consider the oil rings. But 
before you do, perform a quick com- 
pression test with a handheld gauge. 
Crank each cylinder four to five times 
with all plugs removed and compare 
readings. If one cylinder is way off 
(and one spark plug was oil soaked), 
you might be looking at a blown head 
gasket, a hole in a piston, broken 
rings or other mqjor damage. 

If all cylinders are quite low, both 
the compression rings and oil rings 
may be worn. As noted earlier, worn 
compression rings can cause oil loss 
through the PCV system and/or past 
seals and marginal gaskets. 

If all cylinders are okay, you may 
still have worn oil rings. Oil rings 
sometimes fail (or stick) before the 
compression rings are worn out, and 
bad oil rings can help mask bad com- 

I mession rings by providing plenty of 
ube to seal the gaps. 

Of course the only cure for w orn oil 
and/or compression ri ngs is an engine 




PCV can deliver engine oil to mlr cJeaner if 
the vaiv* falls tea purge (he crankcase. 

rebuild, but sticky ail rings can same- 
times be loosened. If you want to give 
it a try, fill the crankcase with SAE 
10W oil and a thin oil additive meant 
to free sticking lifters and oil rings. 
(Don’t use a viscosity booster.) 

Drive the car for at least 30 min- 
utes. If engine temperature doesn't 
reach the maximum end of the allowa- 
ble range, cover part of the radiator 
with a piece of paper. Before the en- 
gine cools down, drain the oil and refill 
with your normal engine oil, such as a 
10W-3Q. This treatment is somewhat 
hard on the engine, but when a total 
rebuild is your only alternative, it 
may be worth a try. 

External leaks 

If you’re simply losing oil rather than 
burning it, the fix may be less expen • 
slve. But it can be equally difficult. 

Because there are so many loca- 
tions from which oil can leak, it's 
sometimes hard to find the gusher. 

If the oil drip is evident w hile the 
car is parked, wash the underside of 
your car with soap and a high -pres- 
sure hose to remove the oil that has 
probably been blown all over the un- 
derside of your car while driving. 
Then, clean your engine with one of 



the commercially available engine 
cleaners. You may have to apply the 
cleaner several times to clean a really 
filthy engine. Make sure you protect 
all electronic parts with plastic bags. 

With engine and undercar dean, 
cover your garage floor or driveway 
'with white paper. Engine oil leaks 
will leave dirty spots. Automatic 
trans fluid leaks will leave pink or 
light brown spots. Y ou can usually lo- 
cate the leak by concentrating on the 
area right above the spot on the pa- 
per. Likely sources include rocker or 
cam covers, timing cover, oil pan, fuel 
pump gaskets and, where applicable, 
intake manifpld end seals. This last lo- 
cation is found only on some V-type 
engines where the intake manifold 
seals the valley, an arrangement that 
is seemingly quite prone to leakage. 
This is particularly true in cases 
where the manifold has been removed 
for service, as the end seals can be 
quite difficult to install. 

If normal methods fail to uncover a 
leak, try a black-light kit. This oil- 
detection device comes with a fluores- 
cent oil additive. Y ou simply add the 
fluorescent stuff and let her leak. 
Once the oil with additive has leaked, 
you aim the black light at various loca- 
tions until the glowing oil can be seen. 

Quite a few engines use RTV seal- 
ants in place of regular gaskets in 
some oil-sealing locations. Bathtub 
caulk is for bathtubs — get an RTV 
sealer intended for automotive use at 
the auto parts store. Apply a continu- 
ous bead inside of the component’s 
bolt holes. 

Some gasket makers supply a con- 
ventional gasket for certain applica- 
tions that were originally RTv from 
the factory. In many cases, the gasket 
provides a superior seal. If an RTV 
joint has failed, you might ask your 
auto parts counterman whether or not 
a conventional gasket is available . M 
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N. Huril. iViiminglon. Del. -"I make i- 5 C a 
week ejitra. " 

P n<ms. SI. Louis, Mo.— "I tied red* £110 Just 

Salu-rday." 

Etf Boyle. Pptlbbuiah. Pa. ' ' My bLi&inpss. ROin^ 
lop r -pi j i. , d. I n jnevinfi lo Ei iaee-r Quarter? " 




THIS. DO-ALL PRO 

MACHINE YOURS 
19 KEEP! 

c^n $-50 
1-0 £100 a week 
tfl your irv 
come . . and 
datsn't coni 

you a penny 

bxIibI 



MAIL THIS COUPOK * NO SALESMAN WILL CALL 



FflLEY-KLUW IHSI1TUTE 




iCIcy. MD^iP-Zn 
fiush FREE book, 

Nam* 




CABLE T.V. CONVERTERS 

WHY PAY A HIGH MONTHLY FEE? 



Ail Jerrold, Oak, Hamim, Z&niih, Scienlific 
AiJanta, Mdgnavox and air specialized cable 
equipm&nl available for shipment wiihin 24 
hours. For fast service MC VISA or C O O- 
leiaphnne Orders aCcyprud £000] G40-3C3D 
60 Day Guaranlee I Quantity DtSCOUntsi SAM 
to 5 P M GST CLOSED WEEKENDS- Send 
salf-addrasssd siamped envelope i60c post- 
agat for catalog. 




AMAZING 

SCIENCE PROJECTS 



PFS2K PLASMA FIRE SABER KIT. *69.50 

TCL4K TESLA COIL KfT . 

PVM7K PLASMA GLOBE E NEflGIZER KtT . . SA9.50 
FM VI K 3 Ml VOICE TRANSMITTER KIT ....... . *34 .50 

LGU2K 1 mw VISIBLE LASER GUN KIT .*149.-50 

Ptoes* add 1 PAH for above. 

Sernf *i .00 lot Catalog ol new winning 

action science- projacis. 

INFORMATION UNLIMITED 

00X716 DEPT FM9 
AMHERST, N.H. 03031 




New Car Prices 

Computer printout of 
Dealer Cost and Sticker Price 

Now you can shop smart, knowing 
how much the base price and each 
option is. Send $20.00 and te!l us 
the make and model car you want. 
Order several models to compare 
prices. 

Crastwood Elite 
9889 Crestwood Terrace 
Eden Frairie p MN 55347 











Be Your Own Boss and Make 



Svtluft* Id. , . 



MILITARY 



VUIKILS 



ails articles XEWS 

MILITARY JEEPS, TRUCKS, TANKS* MORE! 

Owe f Si flQG jCMiVi' S 4 jft 4 ftnr£wra larger omuietfon th&n 
any ( 5 Cher mugiarffw fef inWr*y rtW/ete *n- 
tiRJSi'asTj .and *fjiV pfwirrg rapjiiy . 1 Many more 
ififlrt any orfiar maga/ifhe £V 
cAArve eompfp^ansn* Ji'sfj'ftgl Qt upcoming 
raffias and jtjocJi momi 

SUBSCRIBE NOW! 

On* YHt re IUURB) FI? 
f*Q «PU 1 (I 2 IBSUSB^IZO 
Rinmqn - Caring* Hi rtlwf SZD 
US Ddlan p*v°M" US Bank 

P-0 Bqj U nlari , N J C7M3 




MODEL CAR KITS 

44 PAWL MLintRAtro eitAtW Of MMEL CAM INCLUDING 
hi$CaiI -fp-ttmie - imDT Cam - PRCrLTQCrt ■ FUNNY QAM 
tnUC4Tift£ im 5 a Shiu'rt CARS - CUSTGtIS MUSCLE C**q 
cul* 5 aC 1 - TRUCKS - 1AAfL£M - MR P15 CCVUTFP kit? 




lirvduv 

k^*il9. W4C4A. ULHCLE CAM, HC N_HJ 1U&.1, KMXJ 

F MWM VrW4U Hi'l U JCS HUT s’? 4. fit** «£T*k RA HWMS hw.D 
bf ft STYffrw rwfi j HA***MrrU»ei=* “IU1 W|Oi worn 




SEND 13.00 FGft liSfl-91 CATALOG 

THE MODEL SHOP 

WT«* Courtly Z D*a PMM 
Dna-'dSJia. Wl H650 

HAM. OPIOEH ft fflJH WILT flU^IHFSS - NOt A SttEUNE 





Your f REE Lifetime Security Fact Kit tells you how Id 
make Sifl .00 lo £30 00 an hour in your erwn Fotey- 
Helsaw FufJ-Service Saw and Tool Sharpening Busi- 
nesrr Yduf FH£E Fati Kie Explains how you can 

— be your own iQSSI 

— - vrDflt lull time or part time, right at home. 

— do wort you enjoy and take pride In, 

— optraiQ a CASH holiness where ol every 
dollar you tale in If clear CASH profit. 

And il is so easy to learn Foley -Bel&aw gives 
you all the lads and iristructions No experience or 
special laming is nEcessaiy Foley- Belsaw tells you 
eyn-rylhing you need Id know lo be successful 

And there's plenty o! business available inyourarea 
You will de ?ibie in sharpen all Types ol saws, (ga rden 
ana shop Tools lor home larm and industry 
You win be able to set your own hours and not have 
lo worry aboirf kayotfs antf slnte And there m no 
franchise fees Any age person can succetd 

Bui you ve goi la get mi FACTS before you can 

S : stprlcd So write NOW Iqf your FREE Lifetime 
cprity Fact Kit It s yours to fee-jp with NO 
OBLIGATION 



. . . send NOW for your FREE 
Lifetime Security Fact Kit f 



FREE 

lifetime 


fB 

iwiim 

minn, 

*m tv wiw tm 

(H- 


llir !:IUF Sffi v 


falA?- Dziiaa Cp 


.rv A 
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UDl tq'JilDdi'F Hd Uspl Z«W 


! t - h- Tf 


Xmixax ClEf Mn bil?P 

YES. i want to know mote! 


' -^r- A 



Please rush my FREE Lilatime Security Fad 
Kit. 



Nj me 
Addmi 



cit| SEiti 



-Ire i cue r Pham 
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New fitness prescription for the '90s. 

Add strength to your life. 







Looking, feeling and being 
the best you can be. 

NordicTruck has just introduced lht J Nordic Finn,- 
Chitir. ii revolutionary' concept that allows you t" add 
strength training lo your exercise program. and help, 
you achieve balanced Fitness — the new litnc-s, 
slant lard for the ‘ 90 s. 



The Nordic Fitness Chair will change 
the way you look, and the way 
you think about fitness. 

You work against isokinetic resistance in tone 
.strengthen and condition [lie tUusctcs in your Upper 
body Tile Nordic Fitness Chair enriches your life b\ 
allowing you to develop your muscle coordinain m a ml 
control and by improving your [personal perfon nance 



6 exercises. 3 times a week. 

That’s all it takes. 

The Nordic Fitness Chair's "basic 6” workout 
takes only minutes a day. 3 times a week, so it 
will fit into even the busiest schedule. 

Balanced Fitness is 
within easy reach. 



NordicFitnessChair 

jhwf \nnfhTrmir' 



( Jill t»r write for a Free Video a Hr 



Call 1-800-848-7786 



IML 

K'J.lL.0 
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Increases Heat Output by 500% 
Custom Built Id 4 Supe« EHiciBOl 



fit pny FirnpleC* 

E#*y t o instill 
TbarirmilB tic-ally 

Ccin t-rull^d *4fW 
autovniticaHv 



[ilnninrn ifgin^it 
He&t E At hanger 
NQ*itns to bury 

Nfl [la ny t r t>u a 

Creosote Buildup 



And hett pl All vGu- i tan enpoy yflur I inflate 
wh«le Mvmg cm your bills because 

wsth Hearth Aid H 1 you dan 1 ri^erf to 
iacirfpca y-our 1 1 replace s appea-rante or she 
iJwhy.hr hi an open lire la be energy elficiem 
Works with Wood Coal m Gas. Lugs 

for free tnformafran, Wfitc Or C&ff 
FirvpUc« Hflprth Aid 

F.O&K^lndiJibiiiParkl^Bd ph 
A ttw* .AL 36010 
NfcnHdoTol FfM 1 S 0 O 742 -AM 3 
MMKjflO 



Do-It-Yourself Kits 




Factay Direct 
Clocks and Furniture 

Also Assembled 
and Finished 

■ Grandaiher Clocks 

U?.n&- and Wall Clocks 

■Cmajablas, Chairs, 
D&sks. Cradle ar-d rrw 

■ Solid 1'J' §lkK Wahid!. 
Cherry, Or Oak 

■ He-rkwm Quahly 

■ Solid iVesi Genian 
M^snisnls and Dials 

■ Money Bar* Guarantee 



t 



i am 

■ni^iEiEd in 
Jpq-il-VouPS*tiftfKi 
J FrtWhrt Clocks 
U Finished Furhure 



Name 

Streol 

Ctty 

State 



«asrcmo * 



Zip 



t'MPCtujH 



< I.IM K M I.VlI'VM 
YfW Id - ! 1 . 0 'oesi MjnLHutUTf ul l>Br.jlDT 1 -r Ml 

Di-tpl "'ill Em:H'",i iv2.^i"u 'I 'ju 

F^rtupfl, MlfcJJTl* 3BU3*Rn« I ZHH 



PREVENT UNSIGHTLY 

DOOR DINGS, DENTS, SCRATCHES 

KEEP THE NEW LOOK” 



S*6ne (hmd 420 ™ 

* CAR DOOfl PROTECTOR 




CAR DOOR PROTECT Ofl 

* ATTACHES- 
WONEDCAdV 

iCWEaS 3^7 4H£A 

* T*^FT DETEREMT 

uOCKf^G DEVICE 

* won-l SCtvrc^rDUft 
LAP'S Stf**ZE 

* CKHSRTJAa 

(BJUBtiNLYI 

- FOP U^t ONLY 
WHii PAWED 







m PRonuc^ out ric 

FfT^hT DOOflDbiS 
-CONSTRUCTED OF A 

lOVGH ilNYl, 

5TCKWGF 

*US£fflr-KDF-^l^XJ1 
SIOENCOM]| 
i Nil A'-ALMfiE 
■NSTDf^S 

.NgiASCFUQLDrtG 

OUT M AnACHAM-OfTACMABLE Sff BWSH THAT HEB 
rt€ JOB MOST STAW&AW SOI -UftCStCS CAN'T 



FROM THE 'jHilViKA l iN MAGNETIC 
CAR DOOR PROTECTION * ACCEPT NO MhTATICUI 



SfiAd MS, 95 tor a 5fll 0* IWO 
plus. 55 DO toe sniping find handling 
t Flus G% sales tax tn MN) 

( To: ROAD MARK IWTER.NATlOflAL 1, 
PQ. flo* A7SS3. Mpls., MN 55447 
Cali 1-600-747-9930 tor cradn card orders 



PROTECT Y(XIR CAR'S 06MJTV ANO YQUR iHYESTMEJTf 



ORDER NOW - LINIITtDaUPPLY * fULL WARRANTY 



38 Ways to Help 
You Qualify for 
the Job You Want 

fiie f JCfi IbtiUt Cl^flr 

Diplomas and Cfigrmo 

Now at home in your spare 
lima. without any -previous 
emparlance, you can train 
im a money making caraer 
...even gei a hpeciahz&tf 
Associate Degree Cal! or 
send for tra^ mkinTialirin OR *hs career iletd that 
mterests you most and tinw to tram tor it 

1-800-228-5300 & 

DALL tmrWI—:* • v- ' lAvTOhli# 




hurnatidpil Cartttpandifict StftBBfs 
^ DIP P*M. 3?Sfl».SM 5cwan RA 13515 
Send Irae facto on ho* I can sKzv at no me tor 
carBerJ hawe chosen. Nb DOtgalK-i chick am &0i HU 
«5K*m !■ S^tlHirW 



ig&ra OCTfiE mmm t^nchmt 

□ EUbnaa UlWVI □ Kl^’w r. j [ 

Qli5:t*wn1nq □ inojm 

y^.-yresi Han^p-^-! PrHi-T^CP 

wiT urtun r Wi-iri-y □ RvirlirW Er 

A'T UrtW ffWCT 

□ AfipNd ■: >' D-^' >' ■ " 

IAIKlR DlfTQM# HtOUNAipS 

YVrko-i 



EAjmepflf’g Tt(tr(ifi> 
Chi -rri] ihspHis Tre T fflmgfv 
! tij 1 ■* j! [ 'KIK.^i 

iKimryl Ei>p netiing 



n Cl*- - pi/H’ nnjflriitinfng 

PragTimiT^COtoi 
u Pvrmm Cam&jf ^uiMm 
m Lewxn ii iiWIaJ DuLAtaRUJ'll 

_ Hy 

Cnnng 

_ ^ : ":i L4Ti[i Kvi^tlW 

JAUS: Uacfunci 

now ■n-Vj. ■ ji^ Moiu^i^fH 
T rjtvng 

a - Corblon^] A Whjcriloi 



, Fsfos :•: 

I M 

WfcpL^, 

fwfcim^to OrwnrfDn 



[SMB 
Cun 6 



M7IJ, 

■itelftvaiv fi 
.-CrpwlAflin: 

2j0%ir* jii.r . Wntisy 

_ t’rdilKi,; H4P Onfi ivMfrt>- 



CftY.'Slita 
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W 4 5utaM&*rv of Narufu 1 fdbcatvi Ljfporatwi 




World k 
Largasl 
Manufacturer 
Q1 Portable 
Sawmills 



wti frouR Own sawmill 

Four Modals To Choose From 
, agypiRECT 

1 ( 800 ) 553-021 9 



i-ndiana call 13171 271 
44-gage cal alog a? 

YDfjr Ma^larC.srfJ 01 V3&A Jj - M 
la cirrjflr our M-mmule fcto P 
■deman^lraiicirMi’idGQ-SllJ t>d i ; 

WDKl Mi.^rPreducl3. Inc * Dcpl Do.’l 
itflOW IDIhlSt ^ryj.inapcr.1 IN-l&fl* 24fcl 




r _ pacific cable to., inc. 

C J 7325 1 ; R*t*d A o I Vd. , Doph 1 74^ 
Hewdj, CA 91335 



Ultralight He I icopter 




put 

ISeEbiIbiI 



- Pi Lei 1 1 emit ton fcquiTtd 



feEB|lB|U| 

Nh 

Drtp l spurn 1 1 



bia ki ui 

ttnui.* 



MW< 




Stum kiifiL pArtcfudl. ddtAi. 

KLkd b*iii A. Mdiina deeipu. 
w Hte Ot e*K for fr« Wlqf C44tUlO£ 

t ' Colors sky ( 6 I 2 ) 4 I 7 -»J 59 \ 
f 221 -M 2 VotK) Dr. Awta MN JS 3 C 3 




PAY FOR YOUR HOBBY! 



WHh White s new EAQLE U Metal Detector 

Duboard -compuiEr - simple 

atfSWfl, complete inside. 

Ignores junk like nails and 
puilUbs Find coins, rings. 

Yiluables lot tkifl 
and ft r sin i 



DON T THROW AWAY THAT USED j 

COPIER OR PRINTER CARTRIDGE! 


Do tt yourself REFILL IT 
.t s oajy JAViCVEH?5h 

^pn M -MO 


LANON" C6F1ERS 


LAS^H PFtlNTEi^ 


- -Wi -«7 7” 


tt Uli Lsrn r»"nn rin 1 


M0fi*CK — — - 

INCORPORATED Ordir a Inf0fmil«ti- 
m l(M|Bjr-«W 

1 '■■•" - ShtttfiiMglU 


Ui'ihT; BUE.HEi5 

mcnwi flSB 


I4MO 











SATELLITE T.V. 

FREE C A fALOG- DISCOUNT PRICES 

CALL 1 BOO- 04 5-6664 

WEST-COAST SATELLITE 

61 7 W Qmsinn ■ Ml VHjrnfjn WA 1^6?^ 




n PAGE CATALOG 
U 00 RE F L'VMflLE 
Laignsl 



IfQj KWMWfiLP D£ ? i y 

QJJ 14BI Wfr'pr ktt . P»in«».iu> Ohio MQ7 ? 



SAVE GAS AND MONEY! 
AMAZING NEW SUPER LUBRICANT! 



PTFF f-ngp n# [U n«rm(ir.i Ccfimma 1-00^4 FLh# Du^afil 

T»Hb^l c»N»r« hi SUCi JO. Hg*CKOT|. fowl * 

FGWDff# QAd .jih#ri fti&i lev •tuck *• Jih Enwi^h >u 

IrMr 2 ■ l» only I M 9 j add S 3 0 j ihipping 

Ord*r rod ay r MARINA PRODUCTS CO 

f.O bn 3«7, Ora ngi Park. Ft 1206? 



WOOD HE ATI 



WOOD FURNACES 
HEAT YOUR Elan HE HOME 

Call 1^PK3f-C7H or Wrll* 

CframNwIer® 

SWA HWTJW. 
&MHQ fiAPlDS MN 5E741 




PERFECT FIT. CUSTOM LOOK. 

SIDS'LINER'” STORAGE BOXES FROM LIDO 

These ire no “□ne-size-fit^ridne' storage boxes Each Side-liner storage box is custom- 
engi neared lor a perfect lit around all Ihe wheel well and m Irani of the tailgate So you gel 
an "anginal equipment" look. plus plenty cl toughness for years of rugged use. 



SEDE-UNEH BOIES FOB PICK- UPS 



SIDE- LI HER BOXES FOR 
SPOHT/ UTILITY VEHICLES 




0y^ nflWRl line 1 Tuv^i pglpihytWrt plL^tic □•'id K pirfflCl 
fit OnSj-frefflWO tag jiluS Jlupflrfip 

CHaw Lpngftri: I MB-H73 . 

Oltw S-*. GH 0 S 15 1 W 0 -HBZ 
Ffritf L-DhQtlrd jnd SlBrllMdl. 1990- 1975, 

Fort ‘Ringer 199i)-19B2 

GATEUNER " TAILGATE PROTECTORS 
FOR SPOIT/UTIUTY VEHICLES 

Lrin's GalB-wjff Uiig=ie ptolKtora M jMifetlly -wsr \h 
willing Uilgale -al Chsvv GMC and Fc-'d spo^t- ulilrty 
■rthiclH They pnsiBd me Imisn and look Iiks a iactory 
apbiCT. 154 pIue. stopping 



Wte fuvfl custom-H bows Nk rro&l twry domestic and 
tripwt spHOirti'ubiitv wtocte Plus Plymouth Drigc Long 
W'B Mmrvans Ut pi us shipping 

CUSTOM-FIT BED PROTECTORS 
FOR SUV’S 

Now LldU- unprs a custom >fi[ bed btoifrtwr % &P0(1 ulility 
vEhities fiHK-i)Sf pc'yclhvipne p^jiic U EullWHfefiflnrf to 
In OtnlKby In Ih* twd qr yom rithmcWt =pfipr iih 
S 3 S SB plus ^hipping 

24 'HOUR ORDER LINE: 

800 - 533-5436 




UDO 



INCORPORATED 



l.'do IncorpprgSed 
43^3 Industrial Center 
San Antonie, IX. 7B21 7 



For pfloOud inldfmaEign tali 1 *5T 2-6S6- *DOO 



NOW! Start your own money-making 
business in SMALL ENGINE REPAIRI 



Part time or full time— right at home -we help you every step of the way. 



No douhl ahoul M . a* a \m\iW 
engine pro. you'll he joining one of 
America's fastest growing indus- 
tries You'll he able lo command 
hourly rates equal lo any other 
skilled craftsman in your area . . . 
LinJ chiiL'ii just for labor . Paris, 
engines, and accessories add even 
more to ihe profits! 

JQL 




65- mil lion small engines 
in service toitayf 

Tottay (here arc over si aiy-fivc 
million small engines in service 
across the U.SrA. That's the offi- 
cial count frym the Engine Ser- 
vice Assn.., and new engines are 
being built al a rale of one- million 
per month! Wlh Foley- Bebaw 
training, you can soon have the 
skill and knowledge lo make top 



Increased Income 

"/ >r h&d jAi wt ft 
1 e&n rxptritfffr u- 
pairiNR ims/It cw- 
£tnf$ . . kit t rr- 

ptfm u ntify 

niinvr. . uni if J 
ilnrifil the F#fty- 
Btisaw Cmnt” 




Waller M. SEndk 



Campbell. CalHomia 
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money servicing these engines. 
People will %eek you olli jjid pay 
you well lo service and repair 
[heir la Winnowers, tillers, edgers, 
power rakes, garden tractors, 
chain saws, mini -trikes, go-carls, 
snowmobiles, generators P snow- 
blowers, puinl sprayers . . . Eire list 
is almost endless. 

He tipertence necessary. 

You can master this profitable 
I nude right at home, in your spare 
time, withoul missing a paycheck. 
Lesson* are fully Llluslraled - SO 
dear you can’t go wrong. You'll 
receive practical "hand^-on" ex- 
perience with specialized tools 
and equipment pin* a brand- new 
4 HP engine — alt yotirs 10 k#ep? 



You receive tested, and 
proven instructions. 

Wc -show you how in get busi- 
ness. whal lo charge, how 5 to gel 
free advertising, where m gel 
!iupplie>. .all I he ,! l ricks of Ihe 
I ride" ■ . all Ihe facts you need U> 
assure success right from the slart. 




Proftssiefiai Tools and Equipment, 
PLUS A H.F. Engine ALL VQUOS IQ 
KEEP. AH a I Nn Lxlf-a Cust 



and mail the coupon below to re- 
ceive full informal ton with no ob- 
ligation of salesman to call on 

ya “‘ DO IT TODAY! 

FQLEV-eaSAW INSTITUTE 

asm Egmuaif Rfl , D C |]I Slilfl 
4i»uk Cl If Mn. EA1 ?□ 

SEND FOR FREE FACTS! jYo Obligation and Na Salesman Wilt Cali. 



Discover how Foley-BeKaw 1 
training can give you I he skill* 
you need to increase your Income 
in u high-prof l, recession-proof 
business of you own. Jus t fill in 




FREE 

BOOKLET! 

Rives lull 
detail- Send 
tor Y<iur copy 
to flJy. 



FDLEr.tELEM iMll^^rE 
fiJM IQUiniLE HO DEPT 51111 
UUHSASCmp NO liHl+l 

Lj YES, please send me the FR|£ booktel th|[ 
grves-lull datotls ali'jui starting my own business in Snul 
Engine Repau I understand Ihere is no obllgalian amt mat 
no salesman will ult. 

Huh 




Addrui 



city 



Stala. 



.ZIP 
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Does your car need 

MORE POWER 

Our inio shows you how. 
Without spending a fortune. 
Without hurting emissions. 
Without hurting reliability- 
With minimal effect on MPG. 
Its all in (he 

POWER GUIDE 

easy to follow methods & tips 
quick, concise, to the point, 
add up to 100 HP, especially 
to V-6's & V-6's. 
Complete info package. 

$14.95 

(For about the price of one tank of gasli 
TO ORDER send check or money order to: 
PERFORMANCE INCORPORATED 
P.O. Box 117 
Teliico Plains. TN 37385 





BUILD YOUR OWN HELICOPTER ! 

1 jput £? flirav -siy 

* SlBfril Inm-vrn Uiin5l^ * Ujf tu llnan 
| . ■ ■ ■irkw * kuw * * 

/ Jpv pMtaflRr k“! » pLu» JisiJjU+ 


P.D. flui SO 

Rtftrv^H. kU> Jiigj 


Htl.i.jv.l>l Pl*f4 tli. 7a 

Hili^c^ERI E?:|j#r.ph*ft| 1 1 Bwl< . . $1' 10 
CnmplBEB l4.ll WIl IIQlH 

SPECIAL r All a liana: Guty II9-.M 

di i jj J P.- 


Cm* 1 C4THT aiflW i -»l -S41 -IMt 





NO MORE MESSY FUNNELS!!! 

EXTENDA-CAP 

REPLACES YOUR EXISTING OIL CAP . . . 



s-|2 95 

BUV2-SAVES3.ua 



Remove old oif cap and replace with 
EXTENDA-CAP. Remote plug, puli up to 
extended position and add oN When 
done, push down to dosed position and 
reptace plug. Cap remains on your vehi- 
cle. No more mess, spills or drfips. u 

If not satisfied, return wilhin 30 
days for refund (less s/h). Guar- 
a^a- f ‘ — t anteed under normal usage. 
cap is slack Allow d -6 weeks f o r del ivery, 



* Fils most Sgreign and dgmeglic 
vehicles.. Make, model, year 
A engmt sl» required. 



PAT PEND 



CAP IN PLACE ON ENGINE 



EXTENDED FOR USE 



ORDERS ONLY 1-800-828-3043 



One for 512 95* 52D0sfh or fwoloi S?2 95« $3 OOn.fi 



M 



M M Tn-M Products, me. 



• AZresidents-adde 7 C . sales ra* lot semi check or PO BOX 14176 



older plus make model year and engine sue 10 PHOENIX ARIZONA B5D63 



^h. 




Audio & Video 
Computers 
Software 
Compact Discs 
Video Movies 
Ail At 

Discount Prices 



Order Your FREE Catalogue 

By Calling Tall Free 24 Hours A Day, 7 DaysTWeek 

1 - 800 - 221-8180 

Dapf FMD090. 59-50 Owows HkJio*n £vpwy„ 

L Mdipofh. NY 1 1 175 A 



FREE CATALOG! 
1-800-648-7938 

JERROLD HAMLIN OAK ETC 

CABLE TV 






i Sp&aa . 1 Daaief PnCai! 

* Compam Ouf L&V ftefatf Pr*C 9 S' 

* Guwammti Prices fi mfrenites* 

* Coders Shaped ^mmsoliari&.y. 1 

REPUBLIC CABLE PRODUCTS. INC. 

□ 40B0 Paradisa R(J. fl5. DflOt 413, 
a Las Vegas NvijOfDS 
far all Ol w . nform.nion (7U?> 362 9C26 



MOLmw/ MOT 

Crc*1c Hqcura In. Irt* thui 

20 minutes >1Lh ihe nrw SFPin^TlU- 
-ExperkmenL to cus-l doi lie recipes 
G 1 3 3.1 cuna-LrueLltin. Life procrM 

pIur *4 M iMppvig id Eicon Erfmetmtf. 
J-5 llAlcii™ Arr Sul & | ifi CA friWi 

C A itfd TH 




AHCHtTEC TS ■ FMlWffflS ■ Sft/OfWTS 



A 



A HtGH QUA UTY B-PIECE fifMFTMB SET 
w AN jflrrtf ACTfVE C45E ^ 

uake s evcvu fjvr gift only ST 9, 95 

ftr 

RAt O [ ITF CC/UP.ANY 
m CREST BRQCrt RFD CM* TEXAS ?SfSi 
F *LLO¥t fJHt*! lKUH NV raJIAT WJEUWrf AM? r. \ HUT 



Inventors. Designers. Engineers: 



Ttlfe ItoflW Cdursa hfHfS you takE your idea from coraspl 
to oamflelioiL. Over 400 pages or txiwerful sHap try sieg 
inSlmctwniloF protecting, sefcig, in d manulaeturmg 
yOui idea nr irwantem. For frm inFomwtKKl call or Wile 



Imnlltn Dflwcepmenl Sartilmt 

11511 Katy Freeway, *m Houston, TX 770: 
TfTIMMB Fg71^5WW91 





FU Bor Lifll awtkTfflVlI. 



10 POCKET TOOL POUCH 



trhMii 

Pali 



START YOUR OWN SHOP 

Gomplele ft eon Course, 
clearly wntien, with ph 
and diagrams. A Ingles, aver 
300 illuSl rations HgwEcflini 
while you learn, how ID set 
up ydur shop . where to buy 
neon sign kits ready to assemble, where ig gel wholesale 
materials in Ihe U S Pasipaid S&e 00 HIS] VISA okay 
(Canadian $75. DO). Write For details 

PflEfF Honlty RvUltlUCRt 

115 Rivirtilmli Cws, $E, Calgary, Canada TZC 3 Ml 


















TECHNICAL HOTLINE 



CABLE TV 

DESCRAMBLER LIQUIDATION! 



Alfl* MOM 

riM Lwiv^im vflLiisr 

£ 



w**l 

C*U lllha FI4U1 



ATTEmtOfl WLL-DliKS 

Arcuritfijii cr!Du-ft , -kiPur*j , ihmi 

Ai 1 Lk-» |H'ilii I '■J'.iiLilil I .b nuii linv r lih i ismn 
.1 I 'H 1 4*lill:lr -Os-rtl idl.ll .il ill |1|h wrnpk‘ 
Mr h jnd Mir I rat kiru A 1 1 -Vjl L I .VI I N I 

On-M VfrunaH tf" iMHilrurluHi 1 1 T1 

< i:iii|i!rtf S-amloul Aluriwnmi HW.** 
Hiust !Tiih t~i J_>li „il fl/H j. J i— iml {I lu W 

.-,l.. r .H L kb.*-, . , . 4 -■ ■ - ■ " 



FREE CAT ALOQI 

Htmllri Combo* t*4, Oak MS5B HO |mln. 51. 



(HELIARC) 

DC 



ITS WORTH 



* *; -Mllira ■>' Ofrtfcd Vni 
«ii '- o uiwirt Cat 3 "«^a 1 fc'Ls 
■ Ran I LBtw r m» 



■ U M pv n A.lr 



1 - 900 -9 - 90TECH 



P 



Booh 



He's making fl 
concrete flower poi.., 
and to can YOU! 



Mdh.e ii r-a sell youf owr 
□rnamentai CDncreli ilems 
QrdHK you* book j&Qyi 425 
AlummuTi mo*ds, jwices, and 
produciion trade secrets from the 



pfoauciion rraae secrets rrom me &> 

world 5 large si mM manuiatturir Only ifr I U 



CONCRETE MACHINERY CO., INC. 



P.O. Box A 99. Hickory, NC 286-00 | 



K GAS-A ■ JUST SHOCKS - $2 1 .45 

Y GAS $THUT CARTRIDGES - IH.95 Ekh 

BILSTEIN & KONI 

IMPORT AMD AMERICAN PARTS 

now 12(h SI Pueblo, CO 81003 

MP f^OO-9«-l820 ^.M4W 




If you haven't received your copy gf 
Urda^y g Electrical Books catalog, y miVe really 
missed somethlngl YouTL find -one of the most bd^anr ool ■ 
Srctiong of paperbacks, pamphlets, industrial references 
no incredible plans. Lost secrets h forgotten events, and 
strange theories ever assembled ^ 

\ j!>. 4 rt ?Mf I i 



TECHNICAL 

BOOKS 



Fantastic 
Tesla Books! 



Strange 

Science! 

Youll ran discover a 
Birange collection of books 
on TrLnge Science* - lost 
continenta. perpetual 
motion, unusual phe- 
nomena recorded 
throughout the eeciln^ 
ries r and tiiuch more. 
Explore the strange 
world that lies between 
fact and fiction! } 



Write for 
CATALOG! 



Write for your copy 
of Lindsay's new Elec- 
trical Books catalog and 
see for yourself what 
you've been missing! 
Send » 1.00 (U 5 $ Can- 
ada! can* 33.00 foreign 
airmail. Well send your 
catalog Immediately! 
Write today 1 ! 



Explore one the 
■finest collections of 

quality Tesla books available, including both 
new bocks and reprints of very old , rare pub- 
lication*- Discover a new booklet on Tesla's 
lost inventions, a 1904 book on Testa's ex- 
periments wi th wireless power transmission, 
rare and IIJIII sual hooka on the Construction 
and use of high voltage Tesla colls , and much 
morel Highest quality g^iaranleed! 

Build Lightning Bolt 
Generators! 

Build a WlmshursL Haiti, or 
Winter static electric ma- 
chlncl Build condensing 
electroscopes, Leyden jara, 
adntlUatlng tubes, electrical can- 
nons. CavaUo's cylinder machine 
and much moref Explore die high 
voltage equipment used Ln early 
wireless rad Lof Build Induction 
coils, spark gaps, and more! Dis- 
cover the secrets of early hlj*h 
performance shortwave 
radios, and even the de- 
sign and tonatruction -of 
motors and genertitom! 

,U 



f Lindsay's Electrical Books 

PO Box 583-WM6. Manleno IL 60950 

|| i Enriched IS $ 1 .00. Send inc a copy of Linda*/" 

jl^Jr - 

i 
i 



Ekririral Books catalog vis llrat class mill I 



AlJdlTS 



,ZJp_ 



CLEAN LIKE THE PROS 



Buy 

Factory Direct 
And Save. 

Now Only 
*199®° 



qufify bratfi lifj wwfclitfn Iw4n UTp ri \W& Smr ard 
* tatf It' til* £lMfe* 

■ ftaw a i4. EHtnt pari. «w hi tad u nrt n mW 

s br*? MMitftni BJrtlkh 
’Tfm m li If ( jTqjracr t Vic v A 

Sad Uni^r k> 1 1; t^HtCdn. I>fll tL CfMfr MiflAiJ hit WI6 jO 
l ?»" f if id! Vci w; fffi rfidriU rii ^L 




sumitg u«!i&$ai«Tnair. 



Cable TV 
Descramblers 

If you find a b&rter deal, 
we'll better our deal, 




'Jerroid *Toaom M Hamiin "Oak 
"Scientific Atlanta ‘Zenith 



Mi about our extended worimiy 

program, 

COD. Visa. M/C welcome. 

Free Coll - Ffea Catalog. 

video Tech 800-562-6884 

3702 5. Vifu'inJa SI., Sfe, 140-304 
Reno.NV 69502. 
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A WINNER! 




AmcrUnlt'p "CanuliTii" 
Regular Pnct $26 h 780 



Special Price $19,995 

A winner, . . dini'a why my <A Afn*rLmk 
Bjog Hermes' I>g-ri-Y<iuf*df V*tniOrtffilJPlcr 
] Tome Specials arc. And, a winner i Ll whM you 
bec-omc wh«n you combine AjnetLink’i quiJ- 
ily wilJn the savings available under this Jim- 
iied ilttic offer. 

Call or write today for information on 
these Specials and our full line of complete 
wcuhcrtighi ilicll padcageu. Complete Plan- 
ning Guide only S8.95 (a S3 00 savings). 

1-800*872-4254 

P.O. [lm 669, HnUottorn, NC 27809 

5p« ife] peku valid li pmrlkijMiiiij li>: jliju 



I 1 h-ncJ.a«aH-tB Erq- L Hm*- 1* iruuric Oaxk 




CS 17 St Zip, 



FI I jil*n \a bun 4 aw sf** 1 - 

□ liiwpa M4i»atiK PM [20 



"0000OOOOO PS 5 ’ 



REPLACE MISSING GROMMETS 
ADD NEW GROMMETS 
TENTS, COVERS. ETC. ETC 

WITH E Z SNAP INSTANT 
GROMMETS 

WO TOOL NEEDED 
FOR INSTALLATION 

* MADE tNUSA 

SELF PIEFONG 
0HEAKAWAV PCHMT 
SNAPS TOGETHER 
SELF LOCMNG 
WO TOOLS NEEDED 
IT S CLEAR AND TOUGH 

PAfmi DF 11} EM PLUS. (1 DO POSTAGE AND HAhOJNG 

A GREAT GIFT FOR THE 
HANDYMAN and 
OUTDOORSMAN 

AVANt INDUSTRIES 
2031 JOHANNA IIC-4 
HOUSTON. TEXAS 77055 



PAYABLE TO AVANT INDUSTRIES 

2031 JOHANNA IC*4 
HOUSTON, TEXAS 77D55 

□ Y£ S, PLEASE SEND ME A RACKAQ E OF ID 
l E-Z SNAP INSTANT GROMMETS FOR J2 SB 
I PLUS II OO POSTAGE AND HANDLING 

j MMi 

ADDRESS 

I our- 

| STATPZIP 





Mnxtuebtg tlx* TBX. 



Who else but NordicTrack could have 
developed a total-body exerciser this good? 







^jpr 



Twice (he workout of ordinary 
exercise machines. 

Wi th NordieRow TBX, you don't just 
your leys, as i mi stuirelimhers, 
MeiidniiJIsajld siutkmary bikes, hut 
you strengthen and lone all line major 
muscles in your upper ami lower body. 
So you gel /vwr r (he workout of i hirst 
other machines. Without twice ihc time. 



Here's what sets 
NordicKow TBX apart: 

• Revolutionary back stress 
managemecit system tor futrper posture 
mid weight loud distribution, musiiuum 
lower buck support and comfort 

• Split- resistance sellings ior individual 
upper and lower body workouts 

• Ad justribli fiKil pads & seat incline 



Try NordicRow TBX in your own home For 30 days with 
no risk or obligation! CALL TODAY! 



ihc .surra* itirun vtSis u- th'sr^ri utuf tpitiiiiv 

m irirriif/nshp itm V v p p i m* a p * wp^i 
from ,\urfthTrm l 1 



NordicRow 



II' 



FREE VIDEO iWk.:iu Rb Gall 1 -800*468-4491 758L0 

NimbcTrarL. A CML Cm pan; « M I 03^1 H H Dtp flunAii. W- \ I H 



SATELLITE TV 

CjIHm t sit n Page 
.Catalog AH Major Brandt. 
LD-Aiatl Pntii. 

1-B00-222-9Q64 

1 74t CuiSardiLe Rd ■ Mounl Vnmnn WA ■ 




90373 



CELLULAR Ph+ONIS ■ F k% MACHINES 



DRILL BIT SHARPENER 



ONLY $9 95 




PpjjLatu* AcnnaiHfr J 

j- ' ■ ' a i n. -m- JTif- 

TCBL CG P 0 Uni JJfla 

j™ 0v*pr ca gnn 
imtF.p 1 -SCO- 727-T72? 

IP'Jer Via.i VC 



REST EASY ! Hzm IrtflflUDle ttanl Rlhrm Fll i 

E ire den Htd. I nfiatEtf. Mide or ihjnbla 

nittm, fomat Htth ufl nvlwi Eirryhto «« 
ccmfts Ha pkNnmifl. Pistil pfnk flf bln. 
fired Nw taming, Itailng, mriatwf, w, dim, tvul- 
lig miti- Hvndnds nr unit Send ci w H O iar 
IS UE tflm fZ.H £AH tk: TUP Eipma, PO Bm 
H46Z , tsn AM& A ID, TX 7 SZI1B. latl nlaetlnn 



LEAVE HANDS FREE 



IMWVK CAR LBHI 

> -\t; ma og^ pbt k/in 
" Lmfl I y and CT1 tj fi raw; 

*Tf hptfeKltm 

* ta turw, n d jywidt <1 h.__ _ 

* *-ok- vi d*wt 'ungBiiipH^— i^jff m aVy JV Npd 

p B* fdlfiDrtdl tor #m*rgt«rr niMDal ONLV f4.9S9l j 

HAM Gite| Jtak -36B, MA Dt 74| 




NAS 

CABLE BOXES 

FREE CATALOG 

1 *800-848-3997 

Jcrrold - Scientific Allan [a 
Many Olhers 
1 Year Warranty ■ COO s 



<■1 

l a mr\ 



-u Tli .V 



r 



WORLDS SAFEST AIRPLANE 1 

tM Moon fl climiM |[«H FPH1 
Lio«n rn 11; in Iwd iKKinl 
i Id. purltMd 

BUCKEYE 

POWERED PARACHUTE COlOFIRE SYSTEMS 

Piiliji! r i|] Ihi n » W H*mU>fd WQh a ^7 

Mrlewii™ pinchula iHcPtncmipir ^^,1 v * lit;, CA 
1H lb ncvUM* yll^.nM ilrrr.ri - ;Krf.| HMCH 



* 



CABLE TV 
DESCRAMBLERS 



SflEHinfTe 
ATLANTA,^ it«W 
JEffROLO™. tUMO 



ZTMTI-l. Iia^gq 

DAK t??.DO 

HAWJH- |lQU0 




Call for 
your free 
catalog 
today! 

TecKnicalasa^^noe 
Ci l r is*t£i!al&g call 

Orders call toll Tii>i 

W.D. ELECTRONICS 

B75S- 72nd ST.. STE M 1 33M 1 29 

OMAHA, NE &B1 U 



(402J 554-04 17 
I -H0CMS24-II50 



Mt. 

VISA 

CAP 



10 
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Mopedf « Electric Cart ■ Golf Carta 

'Th# Afomwrtt* Tunupottoiicm £pe emlim" 
Pans Books gf>d CorrvgrsjQns Mammals 
New gxpandecr catalog fS M 



Your compEit* jotiw Jtof IWi 
a/hard-Co/ind pfltti £ Jiippltf-s 
PERFORMANCE SPEEDWAY 

2B10 B Algonpcjyiri Awe 
JacNfonvIlte FL 323 10 





HEAT WITH A PELLET FURNACE 



i*ood * ™»* 

W JQ hp^w E** t 1 1 



■ l&aQO ■ iMffll BUiA* 



WUTt fir fill, iti *LA«a HHTERHL UST. 
E|TfP ar-SlEP RHIRLCTBHS ONLY *« DD 

jmms m^t a i* a tea «b i j 



HOW TO GET ON A 
GOVERNMENT MAILING LIST 
FOR SURPLUS AND SEIZED 
PROPERTIES IN YOUR AREA... 



Wotfld r DU Irh# 13 d- FFFI' dirfl cl' y wiin the Ftdfl*3l 
Qe,ernmfflfl'i qyi surplus and te*ze*3 prci|»niei ol a f 
Wllh HO MIS LE ADI HO PROMISES QR 
MIDDLE Mtm Foi 59 95 *n *11 avppl > P du *Hh 
lalplul P-tafTTwOofi lor ywi wimjymJnja rvea Ip tig W 
Act now ii-nd you caulti join &rfi»ra wha rave 

enjoyed huge savings oh cars, trucks, 

TOOLS. BOATS, OFFICE FURNITURE. HARD. 
WARE AND MUCH MORE. 5#'.d thvr> =■ runner 

Old*! IQdily I.-J K<r* " IQ 3 wQMilQt df'ivnfy 

E-IVj Enujrpi.&ia 
□EFT F-i 
F.D BOX 11945 
TAMPA, FL 

t5i3l^7.4&4t 

Mwy bre« q.i j 1 jr'iM V*'-*3K Gl full CbMmOfr ni 




Find the water 
problem and you can 
stop the mess. 



Water damage can come from any 
worn A sudden broken pipe, A fceaky 
water healer, Ground WMI leaking 
into your basement- A broken sump 
pump. No matter what ihe source, 
water damage can cauic thooundi of 
dollars of damage to your home or 
business. 

The solution ii Water Detective. 
When corrosion reiisLanl gold probes 
make contact viih unwanted waier, an 
alarm KMrndi and iniLamly alerti you to 
the trouble. Protect your home and 
your valuable pcaaeaiic™ fran water 
damage with a reliable, lolid line, 
patented, and guaranteed Waier 
DetEdivc. lii only $19.95, plus $2.00 
shining and handling. Dial 1-100 
U9 m9 VISA® MasterCard© and 
Discovers 1 accepted Makes a great 
gift tool 




SERIOUS ABOUT THE 
WEATHER? NOW YOU CAN 
AFFORD A PERSONAL 
WEATHERSTATION! 



JopotfL . JHHHRIV . 

lA’ftithrr compute, remdepn 4 ! liiort wirfci dim 
iiLjn vane, wimf spud ^*nv:ji. external temper ilium 
I rurdw jf r and 4 iY sjls.iijli- aJI Kir 



probe, rnounrinit 

0^11®' 

•WIND SPEED 
* TEMPERATURE 
-WIND DIRECTION 
•fEMPEfWtUSEHBAi 
♦HAkNtALL rifTlMNAli 




•VVIND GUST 
•WlNLJ'CHILL 
•TIME 

* AUTO SCAN 
I ITAK WARRANTY 



• 1 4- DAY MONtY-lAOC GUARANTEE 

DJCITAR WEATHERPRO 

WEATHER STATION: ONLY $189! 
ORDER TOD AY: 1-800-6780(16*? PM 

M-l 7AM-3JO PM taeffk Tim, 



n *5 

U' 



DIGIT AR * 

.U65 DIABLO AVE. HAYWARD, CA E W.i4£ 




ive the gift of good health this a 

•m m m w m mm mmm m C 



Nordic frock 

m W VACMLcewnr 



1 -800-328-5888 *£ Lo 

J Pleas* lend me a Tree brochure 
U Also a Fr&e video tape L3VH5 -JEETA 
□ Send me the Efm J^wdrcfradc 
- fitrtc3s A[ Ww?l£" catalog. 

Name 

StE«i 



IdlC Jonathon Bh*d 1i, 
Chfiaka s MNW318 



FREE VIDEO 

& Brochure! 



Send Foi 
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FIGHT HIGHER ENERGY COSTS!!! 

- BURN WOOD - 

THE POGO LOG SPLITTER™ 




ThaWbod Splitting Too! That Will Help Reduce I he Higher Heating Costs This Winter 
UMITEDTJME OFFER -ONLY $49.95 POSTAGE & HANDLING INCLUDED 

Mot Available in Stores 




Rubbfltrzed vibration proof 
handle 

Poqo w&rics indoors or 
outdoors wish an up and 
down action 

Sliding hammer makos 
direct contact every ime - 
eliminales dangerous 
overhead! swinging 

Hugged 14 pound all steel 
oonsiruction p^clFcally 
indeslructabie 

2 YEAR WARRANTY 




SAFER, EASIER 
LOG SPLITTING 

■ ELIMINATES flying 
and yammed wedges 

, broken maul and 
a*, handles 

■ SPLITS logs in sac ends 
,4. safer than most 
conventional splitting 
methods 

■ Vertical sliding hammer 
action for convenience 
and ease 



Total pries only 544. 95, postage JL handling included 
To wtiw cals todsy toil Ire* i^oe-sag^ieci 

Charge My: Vtea MashwCord DJmw Arner ExprsH 
Account # Exp. Daw 

My Check lor &4S BS is enclosed 
Name 

Andrew . 

City State Zip 

(Gdnnertiajt msidems add Bflh stats sales tax) 

Send to: N&w Energy Concepts. Bon 179. Walertewn, CTqgtss 





n.wimm 

*x.w 



ittiH hie H 
TKHlOt 



mmm tumamoa ■wnniflunnn i . wwmeiui®iii&n 

■nd midriiii Fim chgici for tpmtwl. amine* ippunntr 
lulta vwrwJI. Put lit* ff m u mf pgpu ip 



NEW MODELS 



IBM ACCORD 
SAAB MO 
5fNTHA1W7-W 



*w»P ' rpriiik ID rn muti biitiHfi aui mu -mu 



3Mcit| lttcJNi rB iiumD-lY Per nhwtn wllh I Iddif ciniir 
W B fi rt** B L Mm Ut|lK, Ifairt brtMt, aullwri ti»j iM wnifl . 
HIM TURK - HAKiMM- tAPHT - CMHIM-CELECA -VOLVO 
TMWi - H1HU0T 4ff - VIA KUOI- UA3A H-*-; 

N4. Ha*v clhin 




I Rx Eyeglasses ! 

I BREAKTHROUGH'I 

I How to Buy Direct By Mail & Save I 

1 Safe, Easy. Full line of frames,, lenses and 1 
I coatings’ Sport fr Dress. FAST DELIVERY. I 
B TrvforSndavSi Over 3£W_mO Kdddl 1 



MAKE $225 DAILY 

“CHROME PLATING" 




Auto Parti • Motorcyclaa 
Gun* ■ Knhrta 
Modal Train* 
and Much 
Moral 



Chicrni m ;n It wfll alwey* be In AimI H on mriu you fe flood 
Irrinfl IE i IrtJt, yatinn twn numayb^plnar^ fmiT on ctficfi 
or EKiXiMndi of ftfltn bf hrin^fl fbut n#w Pound cruft 
httinryOTftlftHbmhipt In^iptrtflvf .wfy.miAltlvOTVI 
rn juur ppantiirri Nrrw. iind far yimjcFRff irTfanmdai. 



DJfuWlltl ftp ftie lltHTiluTi. V 



I phMf nrdflrL 



T7-C( 



, craui? inti iil iui 



CHROME PLATING, DEPT. 127 
PD BOX 2255, WALDORF. MD 20604 




fAlf 
i rmt m 



rnvT.R 
r •. Q51 5 



S1P-C LIP” M . the amazing new, totally 
adjustable clamp-on drknh holder 

Cl mtft anywhere. cgT (C ISSh. console, 
a&hv.iy, tie ), boat, Ry t*me. or plltce 
almosl nny size beverage conlaln^r 
Portable * Money back guarantee 
CfinMfmM rttHiYtry tQ ur.^k JWjwt*. Mue or iimp 

CALL 1 000 THE CLIP ' ORDERS OWLV 

44 UK MARKETING S 

F O BOX 9629L HOUSTON, T* 77013 




ROLEX 

President “Laok Alike' 



Art Enicr Repl-Cm 1 G^ld lunu-, Day, Dale. 
Hideinn Clasp, Simiirtilwi Diar^ond-s, 
Slila-aMhfrAri DutrU Movement. Fusi* 
hr cpnluMrf wTttr th* re-Ai lfiK Gaud fte rfei 
LJdi*u- ar men*,' Qniy $39 9t |hH DO 
p^sVtindlyr'IniuT. in CA. add S2 so tax). 
CDD-OK call 1-eqC’44Q-46O0 orimd 

cn«N Fa AVAOhD. 901 B mmn BP^d 5 h: 
B2S-A, BtNWbf HiU, C4 DOST 1 



CABLE TV DESCRAMBLEFLS 

Corrv^rt^fS * Accessaries 

ft 1 Year Warranty ■ 30 Gay Mbney Back 
iV AH Makes & ^jQdais * Besl Prices tt 
ir Free Catalog * Can or Write ft 

Allalatas c-blc TV, l n c. (WlJ T7T-$I^ 

T2S5S fliscay ne Qiud - Sud* - U Hwh, FI 33 IB I 




| The Attachable “Back Saver’l 




Topper induitrin, lnc, 

P.O. Son 601M 

1301 Grandview Avenue 

PFtliburgh, PA 15211-01 DO 



'FITS HOST GARDEN TOOLS 
• REDUCES MUSCLE STRAIN 
■ HAKES LIFTING EASIER 
-ATTACHES IN SECONDS 
- D UR APL E/L I GHTWEIGHT 
- UNCONDITIONALLY 
GUARANTEED 

to AC +I2MSIH 
f9< 90 Check dr MO 

PA Re* * 60C [** 






START YOUR OWN ALARM CO. 



Th b Start y diarm feusireas q dp* p( m luHtf growing 
iRTha wwM. Sand new far HJGirTTiijfcn ontowtoggi surad 
wtwralo flrri i^nwrv how bf*!, 
a compels aqupfTwr* buykig min«L Hw hQ*l ta lAlBl 
UP TO fti.DC A MONTH from *»eh cwsomo ( you bin* trjf 
HWO*fli|rg \twt aiar-ns S«rd f4S DO pUs S3 DO SAH lo 

NEW WORLD PRODUCTS 



YOU CAN BUY DIRECT FROM TAIWAN 

NO GIMMICKS NO MIDDLEMAN liANUFJUCTLTtfJLS k 
EXPORTERS Atfl. LOOKftlC JFUfc AUtKTSft NJ=W OUTUtt* 
A THFf ADVERTS^ EaCjI W^OL IN 4 pg?UCA™N TOU 
CAN KECETVE PRINTED IN ENCLE5H AIR MAH DEUVEAY, 
FOB. LESS THAN Mr PEI I5GUL SOURCE. HOb MANUFAC. 
tURfcHS & iiponlias TRP«T. HIGH TKH TO TOTS I 
PCAMENE NO n% 3D FAC® DM. COWUTTTi PACKAGE, 
SEND NAME, ADDRESS ».M Mil TO LOJtB INTERNa- 
TIONAL PO BOX L5G2 SEASIDE, tA. SteGS IflUlMIR 




Electric Kid i>ar 

- Simp*, TasiM RuogKl Conraucllop 

- Auibmalk* ElitiritPani 

-5p*«SlUFil 
■ PUni Ho 



I IV. 



P.0. BdlC «S, Ch*AKQB BrWfld, NT 1H45-HB5 



Men, dan*i ger 



Fight Back!* I 

ikaiste Tariff. 1 " 

I JT ™ wiMIKj’ 




D/vbftC£' 



^ 1 f. rv— -^1*. In n 

1 SpKKJI 

11 

Mm f s Rights Assoc, 

h™ am f^pu u^. m* jsow 







BOY ONE AND WE LL MAKE 
YOU A N EXCLU Sfl'E DEALER 

max^r'ATV 

Amphibbus 

2 and 4 

passenger 
modefs 



CaJI Toll-Free 1^800-255-2511 

jFrcavn anytvhErr In ihc EJ.5. □■ Clin add) 

Recreatiues Industries, !nc. 

60 Depot Street, Buffalo Y NY 14206 



Use 

Zip 

Codes 

When 

Answering 

Ads 



Goftopumr Ahfrd Astronomy ibf £ rtrytWW 

£ Lrip ra- ■ AdDfwx ■ TT» Cuftia 

rm >*# Ift ha l Aup 
JH (iw* twstxs 
toft toT Qajitr MBi 

CNidmu, i Ha* Y«uS Spread] $29 .95 

l 600 -232 -7630 

'' GlEmgnaEE^ DjWU VIE* md ttatantf 




■ B - MM.-wTM 



GO-KARTS 

- FATHER-SON CHRISTMAS PROJECT 
* KITS OR COMPLETE 
» INFO PACK *3.00 

O.S.S. - DEPT. DW 412 - 543-2157 
n o te £ 30 X 25 ? KlTTANNENO, pa tSMI 



Make 5 25to s 100 per hour 



with Wodgejl ^inif 

TV: .T 5 lUi'v pLiLibif br m«niy 

nc3 tfhj-i. rctorlui BStip 
&, Mnt iiui^s SuiiLi^i ire 
prawn -npiitv miftr a rare, 
ftti mtkts. rDPSTPl iyir.. ijr 
t-y*h*Je people dJfipciJafle 
Tm-f re Uu and bk* lu nj» 
wrm 6*Jo* a FApii and 
KijHI 4 nt r 

Sbni III- i REE F-_ I cilfer 
calrtg if»d -dei fiapl pt 
JPC im ,i Sfi#Hr K,1 pfil| 

95 plus J" 75 SfMElHny 
(H irsttisq *i: si BT ua: 
felACd A-Mwb Ekrl PM!»P 
iip ^rt- JCIMVI €sn ftX' L.’^'-r i JiSlp 



■YaV 










PLI'BOOTS FLIER PADS 



▼ Prevent damage to Cnlitfii s urfoces - 

▼ Eas^ on. Easy afl. 

T Adapt lo 
most sues 
ot slip fcmnl 
or locking 
pfefS. 

▼ For package 

ol 3 pairs . 

Band $4.95 lo: 

Rt>eOOTS 

P.0 00X923 

Milan, IL 61264 





STORAGE 

Sheds 



*sq. P. 

btc* n^asisu^. 

* Pre-fabricaled ri . u .led Metiou) 

* H«av; corrugated and ribbed steel 

* Spot welded and prime coated 

* Floor- M f>np i(hJ, rib-ntalonid A idM 

* DOQT - pre-hurj, pp*.fih, 34" wldi 

* Other designs v./ ttl »w< mmu .y.u.uf 

^ COMMERCIAL BUILDINGS 

r jiUl'. LJ UJ' LMHUUi. Opu IflT 



wumiiYi'.w 



FREE INFO- VIDEO 



1 400^-6362 






Vllffi 



Northern 

Hhn ire Rur, .H nJ HarxfiTnen Shop 

ORDER TOLL FREE 

1 -800-533-5545 

Sole Prices OdKHI Thru S J-31-- N Ktyl S55Tft 







gmaitfv Prices I 



13,0W 
BTU 
Infrind 
prppsna 
healer. 

5af«ly ihyt-pH nJva. 
odjusiabw fingaft& mn!igl 
arri vaN* for oanstarf 
wlputdff^n w -ST 1 F 
fTArA rvai ^iud*d:*. 
Itemfim 
SUi$3a.B9 



250,000 
BTU 
Propane 
Hester 

Compact 
htghfire»urs ntanr 
product* up ro 2 S 0 . 0 Q 0 
QTU. Il'i s^usldtfa djwr 
IQ 75,000 BTU. Has pm 
*ata 4 v control vvn arj 

spd^ ifiniliDn I:mi leg b 
pn^pjnd cyinoer l lnQI 

irau-abdl- nemt 173fi 

Sal* Si 29.09 



Ranch Sieve For 
Nesting AND Cwkfngt 

Auin qi hlflN-tfrtfigih, 
hdjhlonipamlijrn 11 ttd 
1 ^-^KjgailMI DrAlLwtTHi 
tar n#Bl casmr&l MeasL-'E-s 
5 5 "WA 2 d- 1 B 71 st 34 - 1 /rL 
Top th» Kssptd a 5 " nc'.-e 

PCM. Kim* fTfflS 

S.U. $99.99 



Kerosene 

Heater 





Ifi Ton Hydraulic Log Splltlar 



HIM 

Sal* $77 9.99 



for Air Cdfnpreaaon 

nuTlQi 

hBf m E*|^er wirring*. 
Hdtvy doty -nljalna! 
^ 0 tiru ^40 i¥tlh b£l 
|i*pnng|| Tumi QCw. 



Hf,rty *pw*n pety carp* 
h^u» njplprogl QrgrnrriBti 
uaumn A tvurv 3 ft. 

It* ml 5n# Sdia 

17 >C gr 0 

mi rno 
ms i^ii r >53s 

1 TT 3 13 'hIS' 



aliKincjlly nvarsbla 
JSfl llim* 1.15 B*rm« 
iBdC* 1 360P WM 
3dB^ad VaHa 
llbmtf 0 O 2 B 0 

5.1.5124.00 



m-i 


i3>aa' 


tiS.W 


1TM 


Ift'aM' 


n*.Si 


1T7fl 




U4.H 


1TT7 




IS 4 o-a 


1TT« 




972J0 


lTFI 


32' iW 


WS94 




Send tor your FREE 1 36- Page 

Discounl Catalog! 



H+mm 



Ad drtfii. 

City 



Ktyi K57fi SEND TO MOAfH£flN. 

] PO hi l?lS.ftjrr«Wt* MNSf 317 JI?T^ 









This is nol jusl another idea 

tts* GREAT GRATE™,** 

DON’T LET YOUR 
GOOD DOLLARS 
GO DOWN THE GRATE! 

5*n Momy - $mn Jl m* - Conimm Hwf 

GREAT GRATE™ 



Vtfih yout old arflioarm 
ifiis Qml Grit#™ you' II 
wonder why people 
Avar waited lo have a 
bed pf c«3i. 

Standard graloi allow 
Urge piccM or buir-n-3 w o 
lo riit Ttkj I oh heal. ydu ^du Pw cchsIi Ibal *u*t >/aur 
logs, fOU '01* h rn-e pDNmg Ioqi Id r«hirvM mi llima 

FEATURES— 

Pte&e l he (3r*il Grt I* 1 * on yOuT odd grate 

1 Th| tm*ll hgt« allow only Hhflf lg bill Ifirootfft 

2 Hod hoi eoali and remfl-ii n**! 10 wood. 

teM-pg m* loot 

3 Ng hfir it IgpE *ng dlmpin otn be tlpit* rpMItf 
whan ‘jrtHj arn f,r tihod with jrtnjr fira 

4 Made or h«YY gauge ateel 3 roar guarantee 

■ nd-c Bin- length S?\ IF{jrJ4' 

SflhO GhKk/MO For |1 9 » 15 t K inchlMI 
Vih^U.C A Amei K€|M 

1 -BOO-234’861 3 

GREAT GRATE’ CO. 

F.O. BOX THU?, SAM AMT0HK9, TX 79271 






• Big Money! 

• Low Overhead! 

• Your Own Hours! 




HovJ To Start 

hndRunAMofc. 

^motive Busk*«. 









plus $3.00 shipping & handling 

ELKINS ENTERPRISES 



1S9 Granada Drive d.** 
San Lula Obispo, CA 92401 




Inrinducm^ the Amuing rvm 

Z-drive 





■GREAT CHtt5!MA*GiTT 

r tJkjrwv tide kHU&r Iin« 

p Ls4rt?rne wamrfiCy 
: Ou 1 perlbrcHi LanvcrriKHul In* 
fc rcrt*^fied mnuhn 

■f Ncepiioral eorqi^ capability 
'Hrffr 1fK«d rOUEitwi ^IJOlTXbi 
H^quilrtvmdferiJh 
'Mjfi Lilac tu?pd !□ indiAlrv lAjndjrcfifa 

"pnvrprT^I raufi/wtic rip 
"FriiaNHififlfifdiA inch 
hwn imehiMs 



Thp EUfTiM^ ^ ^;>Ei 111 intluAmh 
7 -rin.v 2 l/i me h F ilr^iin", I ''4 mi fi 
SorLn ^dappM 2 % NrH qv-iliih b>li litel. 
TrwqteF. AIIpp- Phrllipv ^.r.-uji# Hr: m 
P u i ■ Dri’ii i ind daNhl^ F ir>>^[ Ljm* 





if *i* ' 4 #i *i Lw nc* crtv 
« limit 



P D L'n 

■C f,™™ 1|1 



Gasoline Alternatives & 
Ethanol Energy Enhancement 

ll 111 pjf tINW # iMbjijh mM - - - - - - ___■ iHti ■ " 

rHP'OflS JW t TlVwpi IraPfli 11111 HJUFKH STtlW^HIHCll 

1. Oukto ID QU acWltlV8i/*|thMKB(T»nt„. 5,9(5 

2. Sluaprlrrt/lnatTuctlont tee aihwwi «HL. 4.99 

3. Quid* to gu msm I tanN UlMpTlfri.. 4.96 
4 total PACKAGE til prlcM me. pill) ft« 

*Md Aritr wldl cfl#ck or ng rwj wftr to 

Qa>4aA Pnr aa~ii ■ rLiif, af, r, m 

rarre energy resources 

P.0. Bex 591934, Houston. TX 77259 




FAST... ACCURATE... PRACTICAL 



*ir&i £0**eS£ 4 Ifsi WiOPFtfCT&q -itSAl idUiHL 

p CYCLES LP To M □« P UNCLES * P*R*lJi tERT ICVL LPtf b 

- CLflCS ■ a-0 DRftWiMiS ^ ijWhfS 



Mn evwy tfwy itm* jjvjng jnsfruvnenl faf tev home, lAop. vtf if*. 
4«iJl rfraw^Jig bo«rUL of ev-en on Jrts tob Ttm "WIZARD" n * 
■Titrjf Function* as si.r prottntQn ha^d teoM m pnt 



GREAT FOR LAYOUTS 

TRACKS ON GLASS METAL, WOOD 
SHEETROCK PAPER ALMOST ANYTHING 



ORDER NOW... 

0 “ L,S 1 9.95 EACH 

OH SAVE AND ORDER. ^ 

TWO 25^ SAVINGS . 95 EACH 

PLUS SHIPPING AND HANDLING INSURANCE 
ONE«3 50 TWQH&O 

til 1 *' sj. iP-e r kn ■< i.’ffTVuf wihffJ-ivrv 



ORDER TOLL FREE: 1-800-426-3555 





on MAIL TODAY TQ f 




THE WIZARD l 1 



883 CARE HAZE LANE. NAPLES. FLORtDA 33942 

"The Vetoed Xn m GW 




0 u&i 200 

W&rfdwide! 



At Seett 0* T V. 
THE ULTIMATE 

ROLLING RULER 




NEW HHH 

POPULAR MECHANICS 
PLANS CATALOG 




HovercraJts r outdoor sheds, fine 
furniture, tool boxes. All this and 
more Is within your reach when you 
order Popular Mechanics latest cata- 
log of plans. Imagine building: 

- a hovercraft 1 hat flics 70 miles per 
hour on land or water 

* a bookcase wall that slxetches 
from flour to celling 

* a two car garage with room for a 
laft and workshop 

Hundreds of plans to choose from, 
many never uttered before, and all 
complete with diagrams. Instruc- 
tions and materials lists. 

You'll find a selection of books and 
photocopies of Pofidar AJcrhonKS 
articles from past Issues Included. 

Sea, If you wanl In feel [he pride of 
budding something yourself, be 
come an expert in a new hubby urdu 
your own home and auto repairs, 
send for our Plans and Ideas Cata- 
log. Just $2.00, 

Mali your check or money order to- 
Popular Mechanics Catalog, Box 
1014, Radio City Station. New York. 
N.Y. 10101. 



MAhnia U a puEJlirtirLtMi a / r 

Mry kwmm q dftll'SrWl Tfe 
CbvpOPtllfen. 

c tfl® JTi* 1 ciif|sorwtoP 

Ai\ n^fiia n-itTUfrl. 



STOP WINDOW HEAT LOSS WITH LOW COST-EFFICIENT 
ENERGY ARSENAL WINDOW INSULATING SYSTEMS . 




Slop Window Heal Loss Evtn 



Interlocking Fattening 



EMrfly Axa#uf Mtij Wmtoa SnSamt sr-sns 
{49 «r mftlirilmn And mm*** IieIF 

kJH I EX 

many liners mwi. 6 v mUing pi Inwteq 
lir ah, jftKJ can tatp your flvr-s mti warUrq irus 



w>Y hwtng costs 

jw- : -i TK^ifitinuiHMirTtirtodLmg^infrttiilv 
S j iMjai'iuiipd {Mi IIm mwo* Inm m a mtftir & 

l O rn’niCfS Thr. I DCfte dcU window Ifffi jo 

^ fcdL, miff pl*rt ho1*ten I ho twg fjHenirvg InlirtjEks, 
ItHfl IwiTwig in Aw-lifltrt Ml 
WTHUHI EL« TO HIT ■ WHftt Dfl ■HflHfif 



56 Rwl tw^-Btech #f 5 101 

SO F«d #FS- 103 

ra fed u^tacA #FS-I0J 

100 hwl AxiflffihKi JfS lW 

Pwi« not* cr*jr. 1M1 Crftrtm 
Dom« m iflngfni onn 



Heavy-Duty interlocking 
^Fattening Syatam * . . 

_l\\ S«nw G*?r gn Pi vbgui (M 

r N «Mtr {HI beflDrn Hid lUMF 
IfljwA it pupa Midi dMlH 
WWdl ■*« Hu Hff idl*- 
- J - r H *rw4 an be rtaMdriajM 

rm m «ih of fenvii. Hi Aft 1 Id- S rum 



f«l kcngiSlKh #HFS -30 1 I IK- 
fedUft^K* ffHFS-m? 1 1J» 
fed #HfS-a03 i 3? K 

TW IWfrttttJt #HFS-ZM I 35 » 



,/ Cj Double-Sided Acrylic 
i*v^Sr Faclonnr tap* , . 

Dwwlppfd 1 nr irntdfl ilwm Mita* 
jppl^Fjcmf Iff* in twl vH Pi*V UK 
tfl'rtffX H D FI 
SlDCfclt-IDl MBS 



Qur Economical Low Cost Tape 
On Window Insulating System. 

A “Kl Jftf 4BJr Kw coil rtKtoi #/OW 
i/aAcrn Sur Had Windc* orl be rail 
Stops am m mMnftHi ■ tnstUi m rnirurln Iran 
in ffi&idi - m errs til dut ■ bln liu Dgfti mill 
h Ah dryp Mu Bnlwus mAUiHki^ at tdlmy. Lha 
ItOUUi PM airyW: potyp'D^ienE tgftinnglacp 
G^HTiHSnjr.ixripmitJtriiMNnqflMrip^fy 



OflOER TOLL FflEE 
VISA - MC - AMEX 

1 -BOO-325-2826 

■5 Dili 1 win S 30 Hi S M EST 
Umlmuni Chdrpt 1 15 DQ 
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■n M-iHItTpi 
imrrt-rt 1 ife.fi 

rtK^.HPlTv< 

ttuim m m.B 


MDW.Tlh 11M| 

■H.IBNH lHFLIpi 
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HncwiHicfT 


UMWIHIKVS- 


MMCHEI WfP 


1 nn^^R.FueMr 
Mfir-Ii LET I 

Hn. iH| * 1H h. r^tan 
bHW-lil Nl It 


1 nn.^riA 

1UHFM 1HH 

mdflF ni iai 

nil ■mh" "■• *" T J 


El ft Hk| + n n NHw 
UP-M IHV 

H#fe1 IMJt 


TiMBmahHinHita mi nit - art fihw tMHf-iii Cm$nM 



BASEMENT TOILET- 

FLUSHES UP tb 3*tw w Sepfc-toik 

Ha Dig^lnfl Up Raan \ . 

IfisblT II Yaurifflf - Anywhart 
Write HcPNifitm, Inc, n Do pi. Tfi 
L Boat 1B133, Tunpi, rtoflfli 336P 








•2S» 

{Ik. Kffl) 



CABLE TV 
“BOXES” 

Converleiri— Descramblers 
Remote Controls— Accessories 

» GmNHEiri B*»1 Pntn r 

* I Year Vi'n rr ri m j 1 — C OP 4 # 

* Imrni-fliilt &h»ppmrg * 

w p nu catalog * 

CMlatWtrt* 



TV1ANS- WOULD CABLE CD. 

I JDtJJ Saur'hwc il 1 1 Tin Court SuiFbe 111 
Miiitll Floria* 33 -Hh. 




M& 



POPULAR MECHANICS* DECEMBER r?90 







CLASSIFIED 

ADVERTISEMENTS 



Sophia Grorwwia. CfcasslfifKl Sales Manager Dorothy Molan, Classified Service Mafta^er 

RaCe S-B.45 per word payable Ln advance each Lnsemon. Minimum insertion ten words 
UoLd Face capitalized words — $1.00 per word additional! FLret word set in BoLd Face at no extra chaiije, Zip Code Free J Centered Headlines (R Words or Leas) 
Lfk AM Bold - Pace Letters — SSO.OO Scradnmg — $50.00. The next available issue to place an advertisemunt in America's No 1 Classslied Section Is 
FEBRUARY The fJwifig is DECEMBER 5th. Send temiadfice ptyuhto am 1 ardor to Popular Mechanics. Classified Department, Z24 West 57th Street. Now 
York, New York 10019. Please indicate Heading under which ad ifl to appear. As a consumer sendee and in cooperadon with our mail-order adveniaar* who 
use post office box addresses for their convenience Ln handling your older,. Popular Mechanics maintains a register of such mail-order advertisers containing 
thftlr complete names and street addresses. Advertisers using F 0. Box number must furnish complete name and street address for our records. To avoid 
delay in Lhe publication of your ad. pltHutt sund sample and descriptive materials with your request If your ed does net state dearly what Is being offered. 

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM, 

FOR OUR UST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM. 



PROJECT SUPPLIES! CiAling fr^Nir-als. - rr mature rnr- 
cots - pumps - gadgets - ImHe -Catalog $1 INVENTORS 



PUB ill HER S MART 
BOOKS ft PUBLICATIONS 



PUBLISH four Bankl Jcnn our suctmaPid yjlhnrs. All 
kub|accf incited. Pubficny, KJvsrtrang, beeutMul bHki 
Send tor lasr-filied fttolal and ln« manwenm repoH 
C&nien Dopt PMN. si W W 1 ft Stowi. New Vert 

10001 



EXOTINQ prali‘ ptihmUid bCunft fcuaahaMes Frnj, nd 
Dbliy*lid*1 intormaildn Sunbeam Publications 439 
Buckihirt court, Daps PM I 1 Wrflier Springs. PL 3£7D0 



HOW TO SAVE MONEY On Tour Dimly BilhS Easy, 
practiCil LjiUFjfl ahdirt yOulK^w 5*00 2 St VI amp I Or inFPrrift- 
b»n flatciurfcaCflnnaciiOrt, to H91 -C Elk GrOut d WCO§ 



MANUSCRIPTS wanted, all types PutHliher with jpe-ysir 
Mid men I 



HQW TQ WHITE HOW-TO BOOKLETS FQfl FUN AM5 
PROFIT *1QOO UMrirtkie In GffBi, PO Bos 1071 7-PM, 
Alexandria. V A 22310 



HOW TO MAKE MONEY AT HOME vwlh your pwwmJ 
compvlar S*nd Sl9 5k5 to UowAF Nwn*. PO Rn« ICS. 
Ppw*ll. OhiCi 4W&5 



GET ahead! Houstfiold Budgaling Guide +■ Foma’ fc $1, 
Strstegm FINANCING COLLEGE withoui FnwidM Ml 
*§.961 Thnflcb. to 100533. Qp^r, CO §0310. SenaibM 
QltTAl 



STOP ALL SUfFETWiQ Par*Bd. MnsHBBtad wAUKvis to 
all prpd!*mg 1 Far wiluabla. pratfiMil gUKft. smd *7 95 |W Q .1 
10 Gut TihiA PO to 33031 J, ktartH. FL 33133 



"LOVE Goff! Nkb r«ir seen. Easy 1 c Afed rapod kJ*H 
jwi howto *mproy* *our snore immedwieiy he Oirrunicua 1 
S5« ane LSASE iq JWfi Assoc^ot to 
VA Si&fflS 



-NOW TO SAVE UP TO 50% OR MORE ON GA50LMC 
AND CAR EXPENSES. " Free Landry DtHritautofi, 1 0 

Concord. Enihld, CT K06C-2IQT 



NOME MOHTQAGE5 For m oaf jp*opie. fka or fHfrVA 
Jenna ans fNfl be*i choice Thu l»oh|*rsiiowiftew loquali^r 
fWKkly • llw fiFTl Inn* - $3 §0 ct»c* 10 flpb«rm*i i 
Mnrtgagff Box 33360, SltHe .7243, Aidim TX 7B754-O290 



SURVIVE THE RECESSION. H HUpi bp tab* now) Rush 
$5 00 for r* 0 Qri SURVIVE, 902 n®*»rti. CiflrfedaM. AZ49324 



VOyAOEuACaIUVAII minivan dnhboafd iftaff plans 
Frit ai 1985-1 9W ti*y maUr*. »ut*f to in*.l»u So nwtVf 
JS * 34F Boa S4§, Fpiimonl. MN SflOJn 



IF ENGINES ARE TOUR MOSSY, UVE STEAM IS YOUR 

MAGAZINE Live Stun* has r^ryihino yw mn\ to know 
tbocrl Hw nngrrwa and wnrlung hLilo modoli — Iraritt. 

bd&m, Incurt, siahc^ary. £39 a y«r check charge card 
Live Steam. Dept. Cl 9. Sox €29. Traverse City Ml -t&GS Or 
tall m**7-lXT 



UDW BfTELUQEHT ARE TOU Nfflional S*H Scon rug f mi 
Raueab IQ Limited Cfl-ar. Fjh Rapofl. Bane talar Mouaa. E£ 
E^nfton Plica, 9tadan bland. NY 10Q1Z 



EMO Financial Problpma ValwaWn Micnjal Tafe Now 
*496 J R-bon. 7JW Godfrey. FlyMEfrdBa, N C 2SM3. 



ACCOMPLISH adyihing In lila tla ea^er khan you think. 
S6.IM Forfesi Forde, Mi B W Z3fd 51 . Cape Cd^eJ. FL 33991 



EXCLUSIVE BOOK! How Td SCirt And Qpanto Tko Mod 
PwolltflbM Hama Bunnaaaee In Amerldi Today Stap-Bv- 
Sfep &Krs& Of The Pros CALL OR WRITE TODAY FOW 
FREE INFORMATION I 1-9QG9M-53*? »#mlnul». 
Bufinovi D*v*topmtnl Proff^qnal^ 10*?1 W 13401 
TtrrapD, Ova Hand Park, Kinaas • 3 



"HOW QflMtAflY PEOPLE BECOME MHJJONJURES" 

119 9b Phoenix-T«onfar# 9903 SwUa Monca. 

Be^riy H.lfcs CA902J2 



LAUGH OR MONEY SACK- Sm. Iw. Conner. f 9S | 
Eddira Big Dfl*is : t? Wpd M*h Hgx i?§4. Hminon. TX 
7TH 1 



SELL, Buy, your home you reef! booh. Mb, l7.S0snch. bot!’ 
£10 .00 TfHto to 9016. Rapid City, SO SHW 



CONFESSIONS CM An InBurantd Apart!’ Save hundrada 1 X 1 
auka p*amHim. Sand M.50 - InBuranca flapori p 0 Box 
IDT. Cleburne. Ta^aa 760fl3 



ESCAPE FROM FINANCIAL DISASTER Pryv^i m«i h^i In 
myiKKAlai iwHiaTha way 5a4 H1N to Jamea Summar. 
P.0 to i»_ Swfcfi PiaMii, Nj 0707S 



"SHARPENERS REPORT' Uonlhty He*^tier Valuable 
Tips— SoiHcei — Bu^'Seli Used Equipmenl. Fra* BrDtfHpre 
Sbog Company. Depl PMv?. PO. Boa ?5H9. Minnf*po!ia. 
MNS54 S 



ADVERrt5INC rale, dele guide bo claflaifliicn. 46 Btaw 
aafMdrks, 33 million alrculelKm; 4.00Q dai-y. weebiy nawap a 
pen. Subsc^hon updatea twice a year. £39.95 Classified 
tfatworKs USA. 203k W CsmMbec^. Suri« tSO Pnoenn. A £ 
fiSOIS 



SUPERCONDUCTORS. Learn how bo make high lefnpera- 
Iueb nupei condu-: |r>i fca.ot! SupetCQndUCti'rtty disc $20 00 
plus S3 SAH XRPOuemum-. Box 3SB3. Kannraod. Ml 



POPULAR MECHANICS HOME HOW-TO Th-4 booh >a tw 
YOU ir ydu ate eurti-daring tioklmg any 1 of Vkh* doHf- 
youraetl g^dfocls hanging wallpaper, mounting new nohi- 
ing, hxing rtoot boa^ta- o r even m^pr ren>«tel«ia. Ow 3.000 
illuatraliona and pnotoo r aF h 5 b 1 2 pagee and only *39 95 
Order P ift35 You won 1 Tw * 0 ny. Pdp^tar M«h»nii 3 .. Bai 
1014, Radio City 5u N«r Yart, NY 10101 



CATALOGS 



WlATEVER sfdu'tm lookwig fw k can hrad Fw brochura. 
Design RlHircn. Chpi P, PCM 1503, Bartgor, ME 044CH 



LOCKPIGKS, Car Gt*ninrj Tuota, &mnMiaini5fl Elect, an, 
i»,Bndl«.Pi4dto!(5ihilog HdO AMthebf Fneertian, to «70. 
Kurlmglon. N Y 11743 



WHITE GOOSE OQWW COMFORTERS from MBlSS. Super 
Savings, FreeCaLaleg ' -&X’-Bfle-iSS7 



FIBERGLASS SUPPLES — Evfrfylhidg you rt*bd Id t!U4d 
dr repan boats, can, urerarL H V'a WVndesaleFHcee FREE 
Cataiog LSI Olsirlbutora, S73-A North Rd., GrotohL CT 
tB3«^ 1 -BOO-231 4537 |U.S.); 1 -BOD-649-BOSQ |CT). 



HARDWkfifi, Bo- ft*Kl AnahBHn.CA gSBl? 



DISCOUNT Price NslB lor RADIO SHACK, JVC, PANA- 
SOWC. Send *3 Id CarmtUH. 9.0 Bdk 100^23Z. McKinney. 
Tub J5(B9 



POPULAR MECHANICS PLANS AND IDEAS' - CATALOG 

— mindirmiB of idem on worksiMsp pro|scti. piana fdT ahop 
India. -EtoTBOo house*, boat*, lurnnure. toya — juet ai»ol 
Mfyihmg 1 Send £ZW to POPULAR MECHANICS. P-O. 
BQX t0U, RADIO PTY RTA, NEW YORK. NY. 1(H01. 



OROTMAS 4VT SHQPPHG 



HOW To Build L-DUApHHera 1 Evefylhing you need Id 
know m nwm irofannEtfra* WKMtti- Volffi Banc Spea^Sf 
Building VpW-. Ad**md $pv*lur Builds £29.96^0* 
Berth *49.95. Call 1-8KFH5-5869 Ttm rranhlm Vidno 
Group VIS*, mc, C O.D aecepiMf 



HEW -Citatog of vniffuil Home li fl* bjndable 5p«i»ity 
NWidna. PO Bdn 607. Dopf HQB, Olckin™ ND Sflfifll 



ANTI- THEFT AUTO CLUB. £B9 9S' £5 (K ahmrrg. fL 
Imx. #Wk4«e Fnr, Vpn, N W . CA 914lt-?3ll 

ReStauRahT Tipping pOweri Leave ertt^i ivc Trprtvd 
- Clttdh dfftdmptaintfi^ifitlMip cufttna hei'tivrr r™agm 
drt rweraa 50 wallel-aize - Free T-sGu.de *4.96 -:£2 95 
addltidrtfl 50) + $1.50 AHtl 50. TIPCARD. 400 South 
toerty Chive. «2i4-M6. Beverly HiMa. California 9GQ1E. 

CONVERT small LP l \ thaih Uw into u pO^MHul wMd- 
aaiei. Remove bai, add aitajchmeJU. Seed mabe, medal, 
$6S.S5. 15.00 an Id Aitac*™^, p O Bon iSsfl. Marton. 
Ohio 433ft Ohio hu 5.6^ tn SPECIALS m firing 
*30 W. Hedge himmaf atiaohmam SB. Send bur Iwigfh 

IMPROVE ydut lifawllh madltitlon kapea. 'Yeur ihdughU 
create ysur lire' , SpHrltual Ms&dag* *I2.D0 eaeh. Leve 
PrddudxMt to 2933, Greenville. N.C Z?BX 



ACCUSHARP. World's F»M feiMta fiySrparw Fr» Inter- 
mpflign Dealer list Ancushjrp, PO. E3 Qk 1309, Frnndtwyyid. 
Texa 77546 



HOUSEHOLD DICTIONARY. 400 P W Gilt For Ewiy 
Iton^owT. Almost 4.030 MONEY SAVING TIPS, Carpcling 
Wallpaparmg RMinnlifrtg FurnltuiO Fully IHuaEriilK.' *7.95 
Cdminantal Heuie. 36323 La Lome. Palmdale. CA 13651 

GIANT 150 4 RAGE GIFT CATALOG Send *300 (refund- 
iMal Catling. 7EQ3 FltttkOftd, Suite «. DiTwhay, GA KK4 1 

LETTER tr-om Santa £2 TO Computer Hudwam Pnoe* 
*3 00 Meckanoa Research. $i?7 Latla Suite i€ 
tobwlar. NY 14 



BE FUNNY I OrtginaP SlisKer Pi *6.00 LSASE R Zedb. 
*9- f 4HS Fw. Van Nuys. CA 9141 ^ -J3i 1 

PERSONAL tIED GIFTS tor home - 2 - 1 nh-ie young or old 
Free catalog: sconehouae. 3452 -a Garber Chwe. 

Tai MhasMe. FL mm 

"KUHCLIP" Lini'rtinul grit ter (CudwiCi, tnachiirs. iyc*- 

wrllTO. damputsf-usert Dot de^ee wrth many FUNC- 
TIONS: oodkatand, copyfM4def clipboard, draltpr eeenrer 
s«ed check BuMbpCu P D Bdk D476. Sen Valley. CA 
91353. Pricm Mrtip*o *9.95 k Or more dOZ *5.3*03. 

UNIQUE HANDCRAFTED GIFTS CHEATED FROM RECY- 
CLED ALUMINUM CANS. Bi^ -Pane* &&ff Caddte* riel. : or- 
lerh. Cl.dper Shipi. FTiCVe 1 F rfe, catalog l-0DD-KB-J2*f 
DANG CrMty Ad Dspl PM, ifiiu Waetwood. SftlftaU T'x 
77477 



M6 



POPULAR MECHANICS 



|C«tlAdd«Mdpigi) 




WTO SUPPLES & EOUPMEMT 



O-RtSTMAX OFT SHOPPING 

TURBO MINI YAJ C, plugs Inlo cigarette lighter ugni- 
■riwphi Cowd'lul measures IS 3 *' Icing Use eft co/ thijl *t 
camper. 9' Cflrd. $12 96 SlonehOUM. 34 52 -A Gadj^r Dri™ 
TiHaheSSfle, FL 32303 



NfWl TO 5 FILL OIL SPOUT. U M- S! 00 5fi.pp.nq H 
ten. #*14W Fnir. Van GA 414114311 

EYEGLASS STAND Flaeoallrtod keep* qia&sts La*u and 
lundy when noi uuvj speedy mitum Qiaer nun S-9 DO LHQ 
Entwprt3«. 5224 Ridge Avenue. PhUadtflptvB. PA i9l2fl 

BOAT REPAIR - VIDEO ■ Fiborgmiii ira,i™ctmna~" Inr" ncv- 
iLfirti $26 yj Puatpaid Chech, MD MU Bop 895 Wilton, NH 
OOOW 



14 KARAT SOLE GOLD NeckUM 20 Inch. Money H-hck 
G uarantee Si B.* + 12.50 Shipping. J M fi. J8367 laeth T*rr 
W Jupdar, Florida 33478 

FlfEII pFomoLionsf puzzling game u\ logic la mlrnduEi 
ou-mImoi Intfode SsOOsati BTE_inc Gam#0iv:5iDn. PO 
ton ISM LjFWMttB. THSTOfrtSM _ 

DEFIANCE - th#5iM. Legal. AndEHVdfva Alternatnr* For 
Tw Gas And Mic« B MM iiU to n Guaranteed 46 95 Hoit- 
paid. Imperial. Mgcganhcwi. NC M&iji-fi* 1 7 *9 

KEW, NOW A FOREVER ■ WwIhi Bi#I W CindlK & 
Matching Candlesticks rn -a Mora. Gin Boae-a. Free Cala- 
log. F D Bo« 102 Duarte, CA. VI DOS 

HANDYMEN, GFLAFTSItH, CtJWTKACTOHS tk*i 1 I;* 
yom corda in knoll! A# an! winning product Rtf? pa your 
ebKtrIC tJjTda IV Mi pui||.-j Apart whilA yOu wOrl- Duar&r,. 
lead’ Send S3 . Rtyy, bcm 60*9245. Me*pd*i Beach. CA 

saw 

V®CO fiuito Tour Own Sloraga fiurtding Slop By Slap 
lr.?|r u ct-prrs 411% plus S30D iTl fiJD. P.0 Be* 415. 
HealhoviHa. Virginia 22*73 

PRACTICAL GIFTS- ■ 11 piece preecSiDn K-r at 
|lpr -caicuiaton. wal-chei eyeglasses. me | OR Cordless 
flnflnr*^ totoboctMSentihr wduotfra) SPECIFY 4595 mco 
SHU Hwch Qmnar Wprld. PO Box W, H»n»p0rt 

nj.wm 

GUARDIAN Angtf P*n. lareverypni who needs a Guardian 
AngM' 43,00! ASP. 3a 1 2 E Lombard. Bam more MD 2i22+ 

HJUMIWG OE9KTDP NOVELTY - FUaJiaa fw yura using 
jrwitpiin-^ £ von tflllurM^i ip two hoprft S^rvd V95 
for gunrHnLrw-d planr. par* a -s^l etc Suaac-N 
Mhttodeeirdnica 0"-/ *5C fauasr-r. Wl S3QB9 

GIFTS ft*m Thm HuwH Dvnr 20Q Inajtpena.-rt: Gill Idnaa For 
All Agai send long SASE 14 00 SftettKk Ghouliz, P.D Bon 
1B7, Pnnerton tM 4?570 

INSTANT hkild A pockei only 13 99 J pfl.«r 

laewmen EmffpniM. P 0. 6*j( 6153, Akuiandnt Virginia 
22308 



BTOP weiring money mi eapenaiYfrioy* Chikliena' fior- 
ds gim are in#Rp«»rve or free! Foi IIbe or TSIty fun .deas 
tend 13.00 to: KLhvTa, Bot 07 M W»i Jordar,. in 040fl4 




SUCK Sd FOR; LEAST BEAT ANYONE ’ -&DG S37-79a2 
DEALERS WANTED. B4J Ef^fiialr.w. Bd.i 7783 San Jose. 
CAWI50 



1225 DALY CHROME PLATING" Aula Ffifla, Motor C y- 
du, InejtpHurvft. *a ay (Free; -morrr^tron Chrome F*mh. 
Bv* ZZRh. WakhNi. Marylardi 2050* 

□Mt OIL TREATMENT Bo* 7601 -PM5, Tempi FL 33673 
$29 95 PRO. C-KB-23SA005 

VEHtCLEJS Al 25% Of Marker Y*\iMl G« Ym CflfUiog To 
Find The Auction Neai You I Send MBS in. Neiionwid^ 
Auetwn Cfl n F 0 Box 278071. Seif «nen to. CA 95827 

GOVERN HE NT SEIZED VehlcktMrom |1D0 For.ia *Aw- 
c«Jk CorveMw C*ewa Sdfp4ui Your erea n j 305-B57- 
8000 Exl s^ro* 

PLEASED ga» miiesq.:- PROVEN AtMfnWy and pans 
gurda, SK. OP Atomi jar. ?Qfi3 Catalina. Rwtqra. InflW 88**2 

VAPOR C-*tHJrt.CCr Tnpltrt MPG, Fi Mi Inrmtniltdn HAA, 
R2 PV. Bowlwig Gwen, MD 53334 

PRACTICAL FUEL SAVING for Canhiwors and Fuel 
in|*cfion Fw» Detail Eagle Re w > L li h i-0OOW-*75e. 1* 
WA2^7229 

GASOLINE SWrtlplN^ FT^ q *wiEch. mr Dn prpp^ng 
PUna $12.00! Cuftai, Bar 4 Cuahirtg, ME 0*5^ 

BEAT FUEL COSTS, MAKE YOUR OWN ETNAjNOL^ Pan 
me* Fflf CialkJfl Oeffiils Kohon, 1760 Punnlo *V3C, ESiL-JWin 
Park, CA9i706 

FKrHT RUSH Learn fample, cheap ^revanlton CMe&ure- 
rew pro '4 know WCRke on ANY vehicle. Hurry betoni w>nlor 
inglnjclldni 47 DC BAF Inc.. Bo* 5783, RoehHfer, MN 
SSftti 

^PROFESSIONAL AuEotxMtp- Secrets, VHS $19.95 Book 
47 AS Bills Body -Shop. Box 6*28 Glendale Hts.. IL 5D1-39 

^EAOLKiHT FrEpiNDER e.^dTbairflr, g^k. ■ Easy lns;a- 
mipn. 2*2 BwcHwood. FoU Mitchell. 

Kenluchy 41 pi 7 



ELECTRIC AND 180 MPE NTBPfC CAR mr^mahon inxi 
on Caieiog. Raw. Kds, 3ASE Bor.an Engineenng, P3393 
Conneckc-iil 5e. HBywerd CA ^*5*5 



AUTOMATIC Control CHANGES FULL PRESSURE A* 
You Dfrte Much Behec M «oqe Easy ineiallBiion. Ceglt 
SHK327-7501. 



DRUG RJUD 5EJZLTRCS Buy d«n Cheap' Cara. Trucks, 
Vens. Boeia. Compuiiirs Semites Boa 4309-AI. West 
Cqviva. CA Si 79i 



FROZEN WNOSHIELJDS Elects Semper 

plLigi*«ld cigarotle itghtar SiB.te JB S*n nca*. PQ Rgx 
1*8M. 0m«ha. NE se>2* 



CARBURETOR ENHANCER . Don douCUe htileage. r^ants 
lull t&n* Free Delmla. Card-Tech 1 -BDG667- 1 1 6(2 --r6GM i- 
4B9-51S7 



BRUSH mai ilasns window?- del w«n iruck tab jnd 

canopy 47 .95 Pi™. P Q- ^SoI &B327. S^miiie Wastt »lffi 



SUCK 50. WE WHL SEAT ANV FWCEI i«W3 -«M. 
PROGRESSIVE ENERGY CORPORATOR. 14M GflAHD 
AVL.SUrTE A, SAN MARCOS CA 92068. FREE CATALOG 



ELECTRIC CAR BUILDERS DUDE. C0rtf«4*M Gu4fl Book 
Explains All Only 112 95 Jelf Slefanini. FO Bof 71MM2 
San Jtoea, CA 95i7tM356i. 



GOVERNMENT SURPLUS Jmps $60.00 TypfnM rler U -DO. 
Boats. Gum, Cara. L-narn How Whm 13 00 C^ntmefital 
Httonm, 38223 La Lomu. PaJmdMfe, CA 93551 



GASOLINE IniftMieMPGmiOf und#^ StCH) CardurfflQr 
□r Fu o- ln|etiion aaioer«li eatj- fcnio path 12 Phyika Coro 
LfSA P.Q BOa 1922 ArhlkflHl Hl= IL 6CD05 



FIFTEEN '.mill iccf. nt^u« to ger m4 «e m.Ma gallon 
J9 00. vy Sftflfka Enterprree, P.D Box 3S4. DLMrlttiAd, Utah 
84011 



WHOLE mild Wili Ihf h ayuem . Flafla A Kir »59 95 pod F «, 
PQ Bui 4211. Lpgon Minn M 3^! 



INCREASE WHfler g« mim*^ wiqh gaa warmer PlUli 
IS DP D«utd AJmgren, 1*800 Emrgrsen Si., AmiOver. MN 
16304 



FUEL made ■! hOffno-. P:ens urid OirKtiOha $19 95 BOX 
141 Hyrurrt- ITT 64319. 



USE ULTRA-CLEAN BURWKi ECWOWCAL HKSH OCU 
TAME NATURAL GAS FROM YOUR OWN HOME SUPPLY 
TO FUEL YOUR VEHICLE? Avoid raw r W Mr iripn t* ihw 
agnsce Bt ahon Hnd hi^i#r g a. wo line pn™?. Sand |1E fffi 
caimpHtn' Wig end no™ tijn^roian plaas in DaUt 
Engwmrrv. Box 479a, CalilOrnia 955 17 



SECRET Pogue 200 M.P.G. oarburelo^ drawmga'd«taibs 
13.50 AoironajcH Supply. HD 2. Bd>q Tli. •Gmwrii.iiiia. NY 
120?B 



M ICE Wtrufehrmtai Eletihodly Informalkm - Ser<r 
$5.DQ, SASE SalpvuH P □ 60x3481 PeabOdv MAC-961 



FQfl THE OO-TT-Y OURSELF MECHANIC, lfl d radical 
elfeolrve, 1inweew<rvp eulo lipe Ser.d 42 00 SAS£ to R 
frlglia. PO. Bo* i4id. Levrtlawi PA i905B-^8 



SAVE OASOLH-EDtCSELi Megnelic fuel 1xx»1*r in- 
rpileage Redrew flFiuHigni Inlgjmalign V.*s 
EnletpriK Bd! S41636 Adqnlp. Gvor^u 3004] 



CAR OWNERS! Scop thofl. vaaduliam Induatrv lipa $5 00 
Au Insecurity, 291 Cambridge #156. BOHOh, MA 02114 



ELECTRIC OR GAS 3-WHEELEA CompwtB plm S3=> & 
plus 4* HJ shipping and handling Brother* nnd KpsKiilir^a 
tions 4400 Chain Mplor CgmfHny. 342S Ridgugriel Dny» 
Degartmefn LA Reno. Mv»b 39512-14(3 



CU 5 SC CAR* 46 } 3 V Kpertly enhod, hand^iinEed 
112 5$. Lnmiml Aasdcllbftft, Bgk 17B. New Pod Hidhfty FL 
34655 



0tLCLEAM#4O FORMULA, sourqa 14 00 RM Grogs 1A7 
N UPPIT Si . Lnsuiglpfi, KY 40507 



GAS TMEATBIEHTh livtr&Bde mtoap. reduce emits *rrs. 
guerant-eed 11595 postpaid BAD, Bom 2*7. Morton. Pa 
I 907O 



new discovery <or GirPureior* w dousli *nii VB QL- 

WfTHOUT Inns EASILY and IMEWENSIVELY. T fl 

leim hpw call 1 rm wd. ?9. onfy BMilnvM 



WINDSHIELD ROCK CW REPAIR KIT $14.95 Ml«ei 
Auio Gies-a, 13206 Chimney 5 weep. Houston. TX 77041 



SUCK 50 al a dleopuni Deaton «rtad i -e0o-?4f-S7 F3 or 
i*«0^S3O0T9 independeni Dtarnbuigr 



GENUINE FACTORY PARTS A ACCESSORIES "HOMOA. 
MAZDA, ACURA, BMW, GENERAL MOTORS" THE PER- 
FECT GIFT. Up 1o 50% (htjcouni; off relail MBimiactyr-aff a 
Wamirinet Apply Call I-BOO-62Q-06 1 7 



ALTER NATOR'’Gen oral or RebiJildirrg Bcofc. Fnoe 

Hiwiairjnd Engineering, 7505 Bu^er-iiine, Lat Vegaa. MV 
69126 



COFIYAiq PARTS - Ove. 8CK0 CORVAIR parta In *430 page 
riluaLrBEed drfilog 44 00 ClarH t CQftYAlR ^aTt. Inc . Rt 2 . 
Shetourne Fatfa. Ma 01370 413*55^9776 



GASOLINE HuHtege"- CmQ T 0e, Gallon DonKietic syppiy 
Dual luc- ifonyerslon a&ty practical Compiele mt-lnjc-i^ny. 
G HG Rcseeroh Cenler. Be* i3*M. N Georgetown Ofuo 
44565 



MAKE YOUR QW FUEL SOURCE. Complain plari Tor 
flthinnl Still prpduch®fli.and tgBl u^agomyahidki $12 9110 
Enengy Cbqwilidn. PO- Bo* 9 Q». Fi Call™, CO *0526 



VOLKSWAGEN Part? mglprafliovu.Cirttdmiymg S^uppli- 
en Direaory 45- Bagi. Baa 336, Qr+miMfr&, MD 21839 



HEADUGHT REMINDER Worm yuu vuilh laud tiAfutn E.tey 
Id inaiA-i 44.91 Bebco, PO Bos 326, Rd4AonkomBi Ne-pv 
York 11779 



0ASAHOL STILL-SAVE MONEY EompWie aikxy plHTttend 
inetruclipni Sl5 Gr^g McMjhpn, 5 Monrde, LifFwOOd 
NJ 06221 



4flS- FUEL SAVINGS 

PREVENTING WEAR POLLUTION! G mil power 1 FREE 
REPORT: Box *97 B, Trdil. B C. V1R 4L7 



1947-1972 Cher>H34ei trvck pant. Cell to oroe» celalpg 
Gdldan Sule Pickup Paris B0D-235-57I7 



ALCOHOL STILL- Produce yovr own gndiinti wppb> 

rrant Plans US Jwtto Depgn. Eton 490. flint, Ml 46502 



BKECAft 



2 SPEED Blecirlc Et<he Plana $1200 Sm.lns 855 W 
Wiltow. EnwI. Ohla 7370 t 



immftAimtsuFng 



TRUCK parti-Ne* or used lransrnit&on arid reer end 
parta-nearty ali raaoa. Jeeps ihnwgn o^dmeli We ealiety 
Geiger Tn>ck Parts Sdn MS. WatM*c*. IL 6CS7& 
M0-67-G*Hjer 



MOTORCmfS, MOTOflSCOOTCRS A 

SUPPLES 



MOPED R#(Mi* Instrudlonal jnr&r#nnion ahewe hw 
SPD.DQ. Barry Brooks. 70 S SewmM Hoed. Raleigh. N.C 



GO KARTS. MihibikH. ATV s. Kira Paris Engines. LOwaai 
Priow LargaAl Selection 50 Page- C.slalug 43 .K 
RafundaOln Karl World Dcul C. 1*86 Menlo* Ave.. 
PaubHvlll*, DtbO 14077 



FATHiR SON PROJECT. GO-KARTS. KITS, COMPlETi, 
13.00 INFO. OS 3 , RDJffl BOX 254 , KlffANmNG, PA 11201 






AIRBDAT5 HavurciaM Suppli=. Completed Models 
Plahs KJta. PropfrUfifs Engines Calalog 43 00 Sportse^n. 
£k>j( 84DM*. MoekB*^ OK 74655 



ROHEBULT TO T0« CRAFT Megai me plus Oyrppianp 
Helicopter, Pulseiel rHanm A manuals Caiitog 4 aiunpla 
magazine - 15 00 fiFs. 5555 Zun* St. Smte 281 -Hm 
Albuquerque NM 67i06 



BUILD pifildn ptiwerfrd rOChel bell 1 nli$ 1 D 00 Te^kniCO 
Bo* 973 Kaftasta. Ml 49W& 



ffTtALTMii g r,rtr.6cblbrphbtos4?SASE 3i7Vh^D*rw 
UH Vogv.NV 69107 



DESJGN-Build Airpla^ea. Hang Gi'dars S;T-plitied putsii- 
ealKKV broefmro Sl 00 McCoy Airc-rafl.. iuiie 243 , Gok J. 
Mvihatlan Beach, CA 90266 



M£lAiTHQNAUT4 



BOOMERANG DISCOVERY . . . Fft-TECH SPORT. Incrodi- 
pie RstLioiil Amizi-ng Fun. Uteque Catalog FREE! 
BfflPnerangMan. 1606-1 N 3rd. Md4M«. LA 7*201 -*Z22 



DECEM0EP 1990 U7 



HOVERCRAFT 



DEALERSHIP :*t1flrm*Eion S1 1. Wife, W r-ans IS? 
N&^fefic, Tt.fre-Hftule, indiana, 47867 (61 ?j ?34.*1Kk 

HOv£fiCPIflFt plants, 3 In !6Dfcp. isetorwl- 

»hwaj. Savtot. Go* 34*. Monro* WA 8027? 



SCAT Hp^mcnH and Parti Catok>g £2. GPL. 
CflrmOr*rfl 1 Di^lrpy 6**ph. FL 



CB1, ftADiO 4 HAM EOUEPAIENT 



POUMflfiE SCANNERS- CO'*- HUME 1WAT AN TEN- 
WAS. HPfl, BQK 19H4PH. DENVER, CO M®T9 



DIRECTORIES: S£|Xiri*r Fr^M^nCKJ^ 1 Federal 

Aqt:iCitt «fr B-gCAtaJag !^I PM Cgnyn^k^v 

mas. 



CBHODinCATM3«Slf'4qiJfr!|fiiti SiMtfiFM nmpli fifr? 
booM. tits, refuse. high-performance an^sanilM Causing 
S£ CBCL Box 3 psMM. Ptwena. AZ BW6 



VfHQL ES* L-E £c.an "ers. C0 a, Sway, atxma&f tei 
SCAHWmWRLD, rOPMWewSrallKifL Albany, HY. *220$ 

C-B. POWER MANUAL 150 radio* CMrtd very 
^p^rWfiUifwi*. includes devices Brochure. in.96. TxP 
Sysfcrti*. Bd* W7. Wiutoma. Ws 549H 



CSS, Scanner?, SltoBOp. CMtfOQtt StprccrFirn P.& &qsr 
130, Cartara, AZ R56^ 



SECRET CB manual*, moddie^ipni, *t£*$tiGriat.. Cflfr 
log Sz Selman Enterpnaw, PQH 0109, CoqpiiS Ct>rifh, TX 
76466-0109. (Sin 853-2935. 



ELECmOMO 



BUGGED 7 WIRETAPPED? Find ori last! Counts n-e a- 
kijtkzc. pguipmtnr cara:o§ $1. Capri itocfcneMwcs, ao« 589I 1 

Bt^M.ooena; 



ROOM SURVEILLANCE TELEPHONE £1 7S0& Tag 
Catalog $3.00. l .Sian EI*ctrfltti«L 603 E'y ■•> M js <ugw:. OK 
74401 - 1 WB33-TAP5 



LONG PLAT TAPE RECORDERS, 13 iKnirs per cas&feEia. 
Fiw Br^chor#. FToductw* Products, Bom 03QB24, Norerosa, 
Cww MM 



BUILD dessctor. Iight-wa» oomrNMUcalor sound 
fFRthmzF. and much Mere. Gompteie plans. 1595. Oraeft 
EnbpfptE&*5, PQ Bdk 941. LlwmiDrei. CA §M$#G 



MNWiTURC FM Transmitters! Tracking TranramlStere-1 
Void? CNsguiwj^ Pfume D*yicoe h Detectors' Wiser Assem- 
bled' C*n *109 S3.00: WtW EtoAmuk Ba* 25647. Dep! 
38W.. Temp*. AZ 853SS-5647- 



CALLER ID displays flUffi&flr 04 per^n I^llrig yiiu 

■War hrifc - store* phone numbers or 14 -recent call*, 
£89 95 *SDd EDE. P C. Bo* 337. BbllM, Wf* 1 4238 (718) 891 - 
S4 7E 



fm iTtANSMfTYEH, V >. T n”H^t|y Seniirve 1 Rangeorw 
mm Compete hnSZAK -i S3 ffl) 5 AH. Temple Oas^ga. 1238 
E. Susan Ln- Temp*. AZ 85291 

T1WY 2 WATT TELEVISION TRANSMITTER! £ Mil* Ft®ng*l 
U^Pfir $1001 Coteplete .Pans. 95- SalinlaDlipil Gupr*n- 
IWfl. SL-perCirCuilS 1403-D Bjyviw. Harnv-j^ DculM OA 
9CTIS4 (21 9] 9^2-9 1 B6 



COMPUTERi A SOFTWARE 



BULD you* own Mfcc^tDEti arw aava SCRt i^ew Ooo*s 
sPp*^ ho w Free in*o CATMAC'a, Box 66705. Portland. -OR 

mm 



LAPTOP COMPUTER CAGLES- your own .system al 
taiples weighing only 6 ! Fiw *15 ARHh . 

S64.3S kll- *10495 Afe^nb^d HVK Enterpn*. 20CA 
Frarwlstan, 106, AJemade, CA 



COMPUTER DESlOMUTtri Plans lor Homatimia. £5.00 
PES. 8766 ^Aacedpnii ftosd. CDOk^lie. Tn 98Ml 



SAVE rimwingney Cpmprehiifisr™ PC guid* 

Guaranteed! |14.BB feugieWury. me. 15208 Cmly Cr 
Bowie, MP 20716-3200 



VHS VDEO 
MOVE CLASSICS 



3503 SELECRONSI! Derails, Caidlog 53.00. Rd'Li^Sble 
Doral%. Bps 54, Sae^r, -CA S3530-KJW 



SATELLITE - TV 



FREE Gitelpg * bowrarl pnras world wide SKYVtBQN, 
2017 Qtf l#y#*Sy. F^?gu^ F*lt* MN 56537. (K»)334-645& 



FREE DETAHLSI INSTALL fT VWRSELFJ CompMii sy^ 
W1L Qrfciri* S4««SitvC4inmghiCBSi0nf , B<n 264' 

W12. Buhtffltf, N** Yod( 1171641204. (51 589-129? 



VIDEOCIPNER TKhnjptf MifciHsait In^itdmg -Soflwara 
CetHog ■ S3W TELECODC, P.o. Bo- 64^-PM. Vursw AZ 
B5368-842G 



SATELLITE EHTEHTAJHMENT CENTER tns rhc hnl 
p'nei- and service Mosr maipr grands Salelliie 9y*?fems, 
CHMH ph*n64. Ita jnschm**. cer audig, 1 hK0^9-956& 



WOWE SAl^LUfE SYSTEMS It yitur^l find IM 

Ccrcj4*t* iy«|efTi4,dpAAK -md psnfi twfcfi&d 

^ JWT 4r^ (SOOS W--1 12ft !naf i^^kig 



SATELLITE HANDBOOK i^-slaiiaiion repaid Covers 14 
*sr GUARANTE-EDl For mon derail 1-800-352-8675 



VIDE OC IP HER: BuM t>* n Lp» Con Vidwcipher 8 

Opere^wianpursutjw^^.w 1 ! indiito ampin initr^- 
Issns. Para L41 A C^ui? &*fiird Oftiy 165 00 (U5J -CNsqu*. 
MO— T*: QA. Carney Rru 13?7. HaMM. MS, C*n«4* 
B3K5H4 



TV* VOEOS ^ VE9CO FOMFMFNT 

NOTICE: USE Qf CERTAIN ITEMS- IN THIS 
CLASSIFICATION HE QUIRES STATION 
AUTHORIZATION. 



CABLE TV DESCRAMBLERS. ct.r--er?e -S H ihO S. an* 
morfl FREE 14 pege Dalalog Tw Cable. 12062 9.W 117 
CouN. Syne 126. Miami. Fl 



DESCRAMBLERS: OAK HU5B, S09.9S. JU*g JERROUJ. 
ZEHIThL SdENTlFK ATLANTA, HS- CtbK 

Plura, 144 1 7 CndSft ^40i -F, Panorama City, CA 9140£ 1 $QQ- 
E2Z-S955 



EASY GUIDE to home video msiH iHnons. S?npte inatfue- 
bona and Vagrams- Sene £6.95 be: Light OominufBcaflKflt. 
Goa 375W, SercKHD. FL J4£J6 



DESCRAMBLERS Cpmptel* eaWr rte^riinipier kit U9 
Compleie sacatlite dasoi a -nblt ■ hit $45. Special Con-bo 
JerroH 400 and SB3Sl6tk Many mofe. FreeCaLalog. WJMF 
Industry. Rnx ^1.6^, NY 104810206 



CABLE TV BOXES NEW EOUIPlIEtfT 1 fW mir^Ty 
Ifip+Wtifil* Prte BrctflW. ACE Prcidvot* P.O. BttSS? 
6*itt rt W72. i ^>234-0726 



CABLE TV CONVERTERS AND DE5CRAHHLERS BAR- 
GAIN HEADQUARTERS I JERROLD, TOCOW, ZEMTH, HAM- 
LIN. SClEimFlC ATLANTA, DAK M35G ONLY 160. FREE 
CATALOG! GCH, IffKlftVINGST. #7E>9, SAN fflAMCttCO, 
CA 94123. ORDER NOW 1 V1SA14C OOD 80^377-6544. 



£221.70 -■f.aily iwung yoy^ VCR Free l>e£ill» NEC C. Bosi 
304 Jh. Sfc&M it WQ76 



Cable tv cOnve-hteRs-deScrahale-rs whole 

SALE CLUQl WE SPECUU2E H DEALER SALES’ DUH 
LOW 10 UTfpmptfi. JEHROI^ 40 CKWLX 9 -CMC jaa, zghrm 
ZTAC £150, MANY OTHER Si Y1DEO-TEEH, 37W S 

Virginia st, aih^sm. reno. nv hsds. call tddayi 

VtSAWCGDO W8624U4. 



CABLE TV CONVERTERS. Jtrr D |d, Cufc, Sti^ntilk, Arinn- 
lie, iandh a m Mw^- CHher* 1 Nmt' WtS Sierecr Add-Dn . 
Mirie and Y(W*me Ideal for 400 £ 4S6 D^nerel Visa. *A*C * 
Amex 146U26-7Q3 B*B Inf . 4M Befti>-D-Fu# Drive. 
Fag#n.MNS§1?? 



CABLE TV OGSCRAMBLERS M n^ar mends WE SPE 
CiALtZt IN DEALER pflC**Q. Toll rrw 1 40fr8a?^407. K.D 
Yadm. PO Bop 26536. Mlnneapdte, MN S64ZS 



DESCRAMBLERS toiWtrleni, LOWEST PRICES- CNC 
Conceprs Inn. p D. Bdp 34503 MPtnea^is. MN 55434 
S-BOO-53&-1643 



TQC(?M VJP ^hlp. Fully Klwa^ uni!- £5000 oil I [3l3> 



CABLE CONVERTERS ALL MAJOR BRANDS Into * 
Qrctera 1 GOD 762^*2, Frwway inc. Bmp., P.O. SfflM. 
BurnsvilW, MN 56337 



CABLE TV SECRETS - !h* 6o*lliw 'N c*bl* 

Ltm piiriiEK rned !p Lan HEO, Muvie Chui— ■«!, S.'iuwHthi 
D egerannlJleri Conveneie. tfz. Suppli^ 1 ^ ha: mcludM 
&J.BS. Ca&N Facts Box 711-PV. Fata&kala. ONa 4306$. 



CAMPERS A TBAE£RS— KFTSrPLWJ 



BUILD VOLB1- OWN - Tnsvw - Fifth WHwter - 

Mot^rh^rn* « Ctirlp* ■ Pidfcup Otowr r Pinm; Paitionl* ■ IG^f r 
ST £Wn-L, 9152 Fte^art?, Sqx 1 9Q4flV, 
Bfil-Udw^f CA »7M. 



172 TRAILER PLANS Molpreyeto, ifliPiy, Car, OwwIajc- 
Vxxi - StKxrg, Stseamllnad, eeady i»#8L ComiKxtenE Nrti 
Catalog H DO l^elu ndabiei tdg-Ai'prg. Bom 1*187, Salem 
OR mts 



BOATS, OUTBOARDS, TTtAJL£HS r & 

KITS 



BOAT JUT^ ‘ PLAN8 - PATTERNS - WOBUJ'5 LABOEST 
COUPLETS LINE tm ■ Pcwixkite ■ Spbfllidali - 
Sfelb*a 4 a - Tsfetimena - Eta^ftiea - H^kt*eb*«s - Hydnp^LsnrH 
- fyrmelhum - Dyckboiiiig - CwMMa-'Stnpcpfirt - Kayaks - 
DflW - HUGE, FULL* ALUSTRATED CATALOG. S3. 03 
(Airmail 1400}. incudes Supplies C aiding. ;fcps^iee - Fibei- 
gtase ■ Ftoiiftwi foam QiSCOVEfi no drymt ep*xy bufltf^ 
FF*(hMjj - BOOK "AmslH2«r ipattyOding", £6 .do - 
CUnKCRAFT, 16# Aquelm, T e nawai^ra. NY W6G 



EVINRUOES r HEW i» Bargains ■ Too Brmtt m 
kiuB ■ £?-00 handling . S«i« McCvfioUl pads 

Marine, etq flq*3. I ynhr&ph New York 

11580 



BOAT PLANS - PATTERNS - N3TB ^ P™n 

d*ejgn$ ■ T-^5 - ■ C*no*fi ■■ K^yiLs - Ftat»a^ - 

Ducfcbdita - Bsrlt* - - Sklbdate - HpuNtoesl* » 

Sponrisne-n - Quick i :inple filiicheng'ua T re m n-n cl m. 1 5 , 5 av ■ 
ingal 18B-p*ge DESIGH BOOK - £4.08 AIRMAIL InclucKi* 
Free doatbLilding Supplies' catalog Book 0t? pag* 
BQATBU1LD«a WTIH PLYWOOD, NEW 0fd CdiEipn Onty 
£2696 GLIN-L, SlSi ftosecram Box 16C4.PMZM, 

BMittow. ca mm, 



E UGiNE REPAIft vlOfiOS- E«fl.rucfe. Marcru,Mf. Manner. 
Elc D^liila; M*sior Uefine Swvice. P.O Bo? iioi (pni), 

Tima Rrver hJ 06754 



ATHLETIC EOWMEMT AND BOOT 
BUHDMCi COURSES 



BtGfiEfL M*-e PCwfi'lul MuaClea - laalar^ Freu- Bntiklrdl 
ttoiwnal. Bes 95i4A. Dmra^i. M-.thkjen 452 « 



BAI rttttjjJBMMM 



feATTERlE-S-B* -MAIL Watch Lithium Hecher^eable Bo* 
lOLOraPijetHjrg. NY ’l&mufilO B0D-^-l3G2. 



TOOLS FOR SALE 



BOLTS, 5CBEWG, TOOLS, WHOLESALE, DWECT. GyJr- 
ani«^d: caiaicg £1 .DO iRelunaablei Cnmaioi E»pt 44, 

66 fiTKlc-f. wssenain 531C4 



BAUOSAW wflttfmg aifachmenl ueee arcwe^ier. Into S2 
WehStoTw£ntwpf®fls. RO ^3 Box 225. Trumanabu^. New 
¥*d? 14F.Hb 



AIR S&ola. CDmpreaaura, *Lt*4Ksri^L 5*cln?l 3^5, Kind 
bleslera, ipra> ^urs catalog Si 00 relundi&fe Paricu, P Q. 
BQK 2i3f . Klngto^d. Ml 49602 




WOCJO 1 MUAhHifkJng MlWhirtfry. Tpofe &uppl«ps.Cifl*. 
log- Si 00. Blue &&jc 536-V. Hurri&aee. WV 25S36. 

(-1P4] 662-95^ 



STEEL, Alum-.r um, 'Briw^haf^, B^r, 9hpp SyppiROT, 
Plana. WHSh: CE- RFU, Ddk 160, Canw f*n. IL &1429 



4' METAL Cutl’-'v? La^he £> 110.26 Talg. 15043 Pkk;oi. 
Indtwlry, CA 91746 



UtTWE£4N0USTflLALWG#Y FTOU t^t£WL METALS. 
SUPPLE& LARGE CATALOG £2* CAMPBELL TOOLS 
3STH Y1AR, 31W-D SELMA R0. r SPRING FIELD. WHO 
*5503. 1 -5*3-322^5*1 



PAOFESStOflAL SANDING BLOCK. Eat>. 

Ft. an*, £3 SA5E P.O. Bdch £97-6, E NerancL CA SS433 



SHALL FOUNDRY Fymataf. Supphaa Fme btarMura- 
P^amid Pruducts, 3738 SuuL»-. 7th A-rthu*. PhOedijc, Arucna 
85641 



EKBCY ADHESIVE, Irtdwl flM diraa Re- 

4MI Irk* Ufatftturt, qu*ntity priest- H6fl&*rta pOU^d kl, 
$4 50 SAM. POLYTEC todufelrW*, P.O B tin 327, Gm^wille. 
«.l. C2826 



™cvt™c 



EAS¥-TOf<JLLOW PUNS FOR WOOD COOK STOVE. 
Remarkable &rwe woks, t^hes 6 lola iy heats your home A 
■**i*r SUPER EFFICIENT! SW4y4t*p ln«rvfllbft*|1A» 
M. JohNWttWhn, Rout* 1 L Langitw. MH SW1. 



FREE EHErGYI FuaMbss Mc-lnm and GenHatofi. HAA. 
REP. Bowling Greaft. MO #335*4 



WOQOSTQVE PLANS, hmufl 18»^- tep. h- m*,paiw*to 
??l/ild. wmtdrflfl n™*®4iy Harts SSO©.. tg: Fa^Jo, &6S1 
Hickory Lin*. PBftfcuOoq?. ^ 64131 
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POPULAR MECHANICS 



(CorKkiurf an nan page) 






















































EftEftGV SAVING 

(Copbrnied from preceding page) 

MAKE GAS > Gas mat * .1 run your car. H a msy 1 Plans 
uijomiiflian 5S.M Future Product*. 10(23 Dwision Hwy . 
Warvgn. PA iTSftb 



ELECTRIC Cartu 5o 4w Healers. WVnd □anwflt&r*. Flans 
£15, CllBtep &1 Sp&rHy Bo* £27 East Froipecl PA 17317 



DECREASE rit.Slirtg £PSI upTbSOV tiur t ySteffl ttvcAvaQift 
in® 73 dH embai^a Flans £2*95 Duality Electronica. 3129 
VMkm W«hingJon Ftfl Suit 14* Mfllbpym. FL 32334 



USE GAS WATER HEATER te HEAT flffldiri&n Of cabin 
(clean and eflioienU InMrucliona and C^agrarnB Si 1 35 
fiasEteardi, PO. Bo* 935, Oswego IL HJM3 



"UNDERSTAMMW YOUR ELECTRIC WATER HEATER" 

C*n rM% HWT pW mDn*yl Payi Igr ilc^lf flrtf rngnlh qr 
mpiipy bach Tost mp*ir, "Jun* gp Sfl*te £4 00 plus Si 00 
PAH 10. AF4E, P.D Ban 1 405 lackland ME 04941 



SAVE Hualif^'Oo&iing Y^mr Mo™. SaSE lo Seotl, PO 
to B1V7 4 0 w PL ff«M 



CUT SaS COSTS guide has Proven Economical Plana 
an0 Inlgrmjtign £ I 4 ££ RubmH fcrvginwrmg. Jl Sfti Aw. 
Alwalw CA 95301 



REPLACE The Power Company Ptensio* wimsmllfc w^ar 
P«mi* eic Everything needed Sand Si (Fu* If! hanging 
Dudley Erfefpfw P O to «*1 Ld"* SC 295W 



FREE INFORMATION SAVE THOUSANDS ON ENERGY 
COSIB. Martial Lid PC to «132. BaHwiora MO 



SAVE 20^ + OH HEAT! Sample INEXPENSIVE 
Sfl-tr AmmnSirth FULL PLANS S7.M AEf. B fli V/: 
NH -03054-0460 



KACHEI 6 FEW ■ Al5e™uw* heanng system a Inchon d 
Oil Con4ur«*gld Sand KJ.Q3 pk"? SA5C ter Intermwlign 0. 
Dinner 1 : PO Ban 399 MiHan NY 12547 



CONSERVE tm a -on Energy Lbtferf Gat ElecIric bills. 69 
ways la Improve Your home tc M plus 90c P-H GraniMa 
Marprigas £01 0g-K 1 3294 Tucwn. AnTM JJ4TO-J2S4 



HOW 1g wvm on iMjmn erflrgy W¥t3- Send I* !&■ te 
HtChfl^iJ FuffM*. 6901 N Clftarview Tampa f'fcrfidn. 33614 



FUEL M Teagc evaluation an all 1 M 1 veliidci Sand $4 L*U 
Id Kee+ey's Fn^esiionfil Servic*s, 612 Eureka Sr., 
Wea^wlord. tx 7KJ&6 



SOtAR A ALmVfsiATE EWERGY 



GAS TDD HIGH 1 ? MANUAL WITH PLAihS EXPLAINS HQW 
TO HAKE ALCOHOL FUEL SM& ■ S3 PAH GRAIN FUELS. 
Ail 9 PENNY LANE OKLAHOMA CITY. OK 71127 



SOLAR ELECTRIC SYSTEMS! Panels, EquifHrcmt. Books 
Fhsh> Catalog! SUN POWER - TEXAS, FOB 27BB. Fraepon. 
Tan M 77&41 (40V) 23W3» 



PRODUCE FUEL - plada ter hiluMoI Mill AJU SOLAR 
warer heaiei p£an& 51G.D0 4aant>S CO both BuJlech. Inc., 

Flo j 4&3S. Trey. Ml W39 



SOLAR p^lDgb^.Hytfrqpg^iLOrwsnhpu^&cginrtiTiL $qnd 

Slimp. lMO^PM Njyvarrtiurr. Grruiada Hilfep. C* ?1 3-M 



THE ROHE SUNT DYNAMO (1W7) Complele iVldlrated 
Ldw-lech plana tSi^USl psostpai-d aumaii Reviewed 1 983 in 
MODEL ENGINEER | December i$\ &ifi POPULAR ELEC 
TFIOWCB |Oecemt»r| Brochures* £2 Todd-Forlws 
Pudliiiiing. 6?7 w*ai CoitFl Road-. Qraila. AunKladd. New 
Zn Blind 



SOLAR Still MJha Own AlcjdthH Fuel. CXsiilbd 'iViia r. 
FlflAi sia.oa iniagroupa, Bos 4219 Si. George, UT B4770 

OUrT BUYING GASOLINE Buh* ^ m/ft 4Icl--. 4 r Jt | 
5WI BiliBpnniA 1M5 PLM EhQmftanng PO So- 4324J 
Atanw. CA WKSH0?44 



HOME CRAFTSMAN 



iMB WOODCRAFT PATTERNS I Fun, pretilabte, stvop- 
imed designs. C did lug * sam-tie patlern £ZC4 - Aocen-li 
<BM20|. Bom. mr Ggnits. NH D3B39 



*^Wr BLflLD AMAZING UQUO PtfiTON ENGtiE ?rgm 
Hirings Ei^y plans, fmv infprmuhan AfiCD. Ban 309- 
W1E, Semmaiy, MS 30473 

FULL-SIZE PROFESSIONAL PLANS Cfl 1ft k>J 00 OiW 

20Q plans m building ?int lurnnure Furniture Designs Inc., 
CP-90 lBSTtimdaH Art .Glenview. I L 60025 



MAKE WOOOCH TOYS wfurhgig* Jwj harpa. dgll 
hduiOi, docha. mu^n; bflaef. wirJEhfr imlrumnnlS, zral'n. 
'uinnurewill^our plani parEb, hit h fejfttf-wi - DflEuiog £1 QD- 
(61 4 J4SM^363 - Cherry Tme Toy^ Be*manL O 10 Wf a^EHS 

SUPER woMScnri pattern* windmiife.waili, vanes, Aihlrfr- 
glg?-. Fim or prcM Catalog St.OC WoodcJaPara 

MB40 Ibnh US 27, (kwrll, Michig.tr Aftfifti 



CHALET tlOLLHOuSE PLAN *Hh Furnilure paberna 
55 K 1 5aaiy wiMworluftgprQf*dfi(a.S£HMilii $9.00 Wayne 
Gardner, 101 CanLmdgt Ci^le GdUrwy SC. 2S34D 



ALUMINUM CANS ARE MQNEY-Srroh 1 vpi FUl, told Our 
Werodii*i Mgdei CAN SMASHER Pay* Fgr It* Self. Sa*e* 
Rag^ Speoa. Tnpa Tg Sell Ebe^ To Fallow ^ Plan? Quill With 
"s, S^nd ChL-ck a* Murwy Order §1 2.95 Ta: Smashar, P □ 
Sax 37B, Qupofl City, Tax 75572-0379 



WOODEN icmdn^ r«md*m padarfl 2T. J7SS 
Deilmgei l, Bt* 744 Ceni^r TX 75935 



CEDAR HOT TUB PLANS $1 D.95 TImi md-jclaa healu>g,jrt 
ftyaiHft* Hard ta Mm tomponenli alao available RJ 
EmerpriOM, 957 W. El fend ale. Della*. OR 3 7339 



SANTA A REINDEER 19 DO. Full ptfUm Eaiy 

Id mprt m Pallcrm Rax 349, Park flrdge, IL HB66 



FAV0WT1 WOOD TOYS. Paliwn*. P*n*. Wheel* Calildg 
ym Toys a rut Jays. Rpx 629M Lyndtin Wtati 9$2S4 



GETT1MG STARTED WITH PYC PFE FURNITURE' 

CKMul Rd^. 2W. Tewksoupy. MA D1S76 



BUILD l-bp var*Qlil« AIR COMPRESSOR. Miuunium p» Bt- 
sure 135 P5I. Send ter Plan PC-t7l7 - S6 95 id POPULAR 
MECHANICS. &on 1014 Redid &fy Sla . rotw vgik. N Y 
10HT1 



WOOD, WQQOWQfiKING 



OO IT YOURSCLFERSl 3a w your tjcn’ 3 level Bawnarw; 
Adju^i 10 odnfuiiiibia heigm. Fieri E3 DO. Cole Cortipeny 
Bdx 7977-2 Mi*9idn Hllbi. CA 41346 



STURDY TWO-STEP STOffl_ FuB N4e pattern. Ctdflplele 
imirutUon* £3.50 Make imm low emr at acs-ap wood. Mod* 
10 lost DAM EnEa-F'^&ai 4S1 C*s^le Croal Dr EthO, Nevada 
M0O1 



■ FREE vioed Par tenw c^aMsman 5695 i*la SASE 
Tarinek, 55-67 Vaileynaw Kncbtner. Ontamo. Caneoa N2E 

3U1 



WOODWORKING SANTAS! 9 elegant, umpfe desk asccea- 
Hnes -Several children can make Plan* Ehi^ped day order 
rwsirtd- - £5 TO CbaeCompary. to 7077-1, MiBSion Mir*s, 
CA 9T34A 



WOODEN Fa^s Menu fB£kiJirvg -What can nve make ror 
youl SASt lo 159 W StrMPcrd. Sail Lake CHy UT B4H5 



SWING Hi, Part ! slide SiV-rW, build ygurgwn Ngvngy|g 
gMpnrt Cdmplebii plans A mstructiam Guaraiil^d. Send 
£6.95 Ig WoodihiM Lid P Q to 753. Dacula DA 3Q2T1 



plans, BWEmmm, projects 



MAKE s£5 rrgm plasm: pail? Ajwvndle Igte* and *eH 
Easy CbmplFe irtEthlcrigns anid drgwmps Send £2 00 Id 
FBL Market* Bo*4ii4 Sr Pam. Mn Mi&4 



HOT DOG CART Plans. 11 Typn Si 00 VIRFAB P O to 
47. HilbXKi N J 072TO 



PROTECT your family egainsl an.'lhquakn hurnemneai, 
tarnadoo* or war Buifei in above- a* ieluw ground teJkkn 
Bheller. Bookfes ceni» ra maKucriona. diagrams and maleri- 
ai& I pat Se«d 19 i5 to Llfl BniirpnMs, P (J Bos 
RwKkrxt. CA 



PORTABLE CAMP SHOWER iHifcfeii iHfelmg sysEern 
Plana Sza unris £vg T& Cob*- S hower PO. to 649B7. 
Tucson AZ fli74 d 



WATER PWWIEfl FROM PVC PIPE Easy Prqiwaidn*! 
Plans S3 9i Saron Entrjrpn*«i PO. Bgx 1£797. Ntw 
Oflaan*. LA 7&I75 



MARBLE :>:liriq gema *1 xT-hfflpi £5.95. 00 j. 526090. Sail 
Lake Cdy. Utah B4152-60B3- 



EARTHQUAKE READINESS! DiMu.len (Ain a ten Out aide 
amr.rgency supply nLtaiHge unit ^ SA&E. FO to 297-E 
EJvwanb, CA 35433 



ALCOHOL STILL convert garbage \a tu& blue prmu 
I1S1B. Tlbbeo Be > 2691 Apple Valley. CA 9Z307 



GROW YOUR OWNi IN THE CL0SET1 
COMPLETE Iitslnjd»n* ter gcrfv&tnjcimg ^r>rs g porting 
MKkKK bydroucfuc gardfin* Seng £5 9S ig THC. to 53fi 
Camming. CA 



YOUR PLANS IDEAS By Cbmputf sand 15.00 lor fellor- 
■TOEian Compulerifed Oeaign Inc . i&20 Mchnumenfe 6rvd 
Suite >31 Concord. CA frkSM 



BUILD MODEL PLANETS. Easy Domlnidhon an-s pami- 
i ng. hana. £0 00 Alco-Tech Bdk ?17 Slav* Lake, Altwne 
TOG 2A0 



COMPOST Bin 1 Build your bein’ Flam A imhuchom 
5795 CRPE. F □. Bok IOC. Cn»a RlMbf. N. Y. 10516 



MAKE YOUR OWN COUNTRY "ANTTGUES" Plans pal 
Istms. wiMrudron* ter ZTO CJ WS euptords hutchp*. 
benchetp. BCteMgriM Ceraiog £3 Tranauroa, Bck 9M, 
Hunts vllte, OH 4332-1 



GASOLINE crtNB right back’ FiH |but lank wUh eLhanol. 
Build ybur Pwh still. Plana £12.95 DES Enlerprieea. Suita 
115 5738 South RodHdad RaAd, Ski! LakaCitp 1 . Utah 04123 



SHEETROCK CEIUNG JACK mak* Prcim lumber and boat 
Much, plan* phpiggfaphB £3 00 and large SASE. DAP. 
Ehten R? to 147 Nal^un. Nit^r A«%1 



BUILD b FUTON Matlr^as and Frame ter under HOG 1 
Plana, femplilp* ir"nwdfe £14 85 JPM 1 341 Southp&nl* 
*4. aatem flwge, LA 7G«» 



COMPOST BEN: Build ve« r own Simpler and atlracltve 
Pans Hrlh marruclians £5.00 DC Punishing Bai 14*. 
R Otky Hill New Jersey D6553 



ion THE HOM E 



SAVE Ihau&aride on home mcylga^e. Easy Lo falte* 
inUrutlior* llDTO Krrsune. PO Etea &5. Ridgslield. CT 

man 



ASBESTOS snd tlajardous Material* may Reduce Home 
Values inrounadon, IdenlilldatiPh end Sbiuhokv* £3 95 
□■n&gg Kiu&e 6135-323 Cha»wOGd Pkwy.. Minnefonka. MN 
&SJC 



FIREWOOD u&e#»- carry your lira^ood tee mean . ea*y way 
M^lh our strong, durable leg tarrying sling Send £21.0010 
LQGTOTEILPO to H|12 Woodruff. Wq &4M 



RADON Gas Second leading cau*e of Lung Cancer la 
You* home *a*t'P Horn* Radon Detedwm-Kd 124 35 LCM 
2S41 FgrqiJl Hill Bivd W Pjplm Flp 33*09 



WATER FINDER 9enaitlv« Idtaior. only £10 95 fUck'l 
E^jipmU, 250-25 Bfanoe *123. EacOndida, CA 92075 



PREVENT WATER HEATER RDST^UT 1 With now F LEY- 
ANODE HiLiy ReptacMlBnl Anode K 1 I. FrAa m-lgmullan 
r-eOO-247-713Ci Box 9612, Hum Haven. CT 06535 




SIDING; Sava hundred**# 1 ma bug aottalyovt hgme 

belarc signing ■ bofllracl Exxy la lallaw mstruclian kit 
Sand £1495 io: TimCdllintConasrucIrad. RR2. Fpfl Dodge 
LA 50501 



WALLPAPERING: £am hijndrqd£ Detailed IniUllitim 
matruciiuna plus pheneaupport £9 95. LCANTDO, P O Box 
BS73, AHingtsn Heigbta. =L 60006-1573 



ftA£Tia 



CASTOLTTE Liou-d Piastres Crystal dear, -cdtera For 
casiing. Binbedding, coating liberglB^ing, repairwfj and 
reproducing with bur Mold Waking SuppJra Catalog £2 TO 
Cftiloliie Dept TOGPM. Bon Mi Wcodxldck. tL 500D6 



MOLDABLE EPOKY FOAM Sample HcwHd £1995, £3.50 
SFH infdima4ion £2 CJO ft T S to W. Summehand. Flonda 
S»42 30^72-3930 



AIT COnmatMG A SEATING 



Alfl^CDNDmOWMG, HEATtIQ. HUMIDIFIERS air dean. 
**, bcilBfk, rnobda home uniti, ham pumm mstuilalion 
supplies. Ins pi aces, rthete Id you l-HW-SAY-AIH-i 



DOUTOUKEIT 



ARROWHEAD MahEng. Infonnalian £1 00 VHS. 129 9^ 
ST I $350 Common*, to 50S-2-M Cefriral POvhl OR 97502 



STOP KILLING YOUR VCR! 30% *Mioa Cditly teffllf* avOff 
l2-2Dmoblhi. Qain-n^teyes devaslat-e-! Instmclldnal Video 
(with bddkietl darndhstralM eteanfe^'maifitenvtde |Cam- 
cordarsiod) ProteH*?nai Easy at £i9.S£ (M&VlSA) 1 -TO 0 - 
233^&&43. Cbmevunteattem lAWittrWd, 908. 

7fli» 75671 



CUSTOM WftKWD CLOSET* by mail, ffg^ut pnd 
packaged Igr ygur Claris Closat Maid vurra shelving Tha 
Closel Doclor 1^800-344-4537 Idr Tree brdchura 

BODY REPAIR VDEOS £1955. .. fuse Brtyefture Cii 
Trio*#* PWdtKlidnft 1-900-562-0655 



SAVE M-DNETI Easy to iblteA Plumbing Ffepan Bookfei 
19.95 H $150 SAN Farreo. F.O Sdjc 7D011B, San Anlmld, 
tX 7B270. 



ENJOY HOME STEAM SALJHAI He|mnMn. ntm 
IringvalivB (XMlablt Prawn tRuHunda. under £90 DG- Easy 
weekend plans, phnlai £14 95. Taylor Amendan, 214 Nanh 
20 m. LflUyetie. m 47004 



HIGHLIGHT YQUH AOr Du ytXj wins matt ^-Kblbly^ YdU 
can -canjintt! hm >r r he wreening prbc«a ahown hare 
Cdllli 15CJ EJ telere^ifij^ftltefi ar*$9 4-5 btr word TiVfflillgn 
L 1 1 1 r u Ij 1 1 *- in edWift£fl- Send ydui Ad digs -cJWHl* Or rrugiiey 
UH.IH to Popular Coddled. 224 W 57 1 'h Slrwul 

fit^' YPtk hiY ID019 

iCwtirwwl on n—a 



DECEMBER 1990 1 19 



DO rr YOURSELF 

HOcrfrtJrujxl prtw^*dk>y p»^ 

HOUSEHOLD CTCTONAflY 4 000 money &a^iog up* an 
nous* re ppri B^d heme mainrwiaTicfl 1 Ftfliy illusiraiej 
Swid $7,95. Totfifly Eilted, B Chapnan Drive. MosHpagua 
PvK Nr 1 1762 



CONCRETE potior?. piOw^'ks. driveways Easy iWtFuc- 

li44Hi *3 M 5*vt 47D? W Aim Libre. Glendale. AZ 553M 



WDEAWAYSiotaMd tar your gum and Maluahtea. Flam I 
tft 2 . $10.00 ouch nr E?gtft far S-lfM C* Enlerpnras, PO 
Bo* 2(fl, Mich, W.V. 25156 



PtCHIC TABLE, ituntf. hplctaoighl idyll} w.nler pnafcecl. 
detailed plana- 11 00 D Bryan EnlorpnsKis Pf] Hot PJiJH 
VYhiee Cloud, Ml 49349 



3MQWER Curtain dipping in. Minf* chd. tHri Shower 
Cunain Haider Jc-Vad [he prabtem Plaqjsa fiand $1 0(> 
SA3E. and raLerve i>An and make Ihq pmdup Igr ypu 
E G.5 , Btix 473, QngMan, TWl 30011 



MAKE MONEY and ArnEure Fiends with your inpanuisy 
□flCDraling wmdvane Pam mads rromsh^ninum mm. Easy 
insumtiiw' Si « BASE Fans. P O. Boh M 914-N. Denton. 
TX 76306 



HOW TO HANG AND TAPE DflYWALL Dialled guide 
HD 00 Lan-a Enterprises 326 I SltME, &j-lr 13?. £urokj] CA 
*550 r 



DChIT-VOUftSELF PLUMBING T5 EASY WITH GEN- 
OVAl Thif 1 ga guide gs^t* atap-fcyiflBip inslnjcVana w* 
IK* ip dn everything Irom simpi^ mflMlr |obfl to piumfcmg an 

entire b*tae. Send Si 1 45 fcp: Gcnove Products Inc,. 7034 E 

tauri Sheet, DwiAon Michigan 45423 



INSTALL YOUR OWN W-G HOUND SWIMWING POOL lot 

«s lwnHAH.A Cheweh PocHe. fts *2 Bl thegwwck, PA 
15024 41M74-6*Kr 



SlflW Qvm» Listed. 50*ir<** ft>r Anything 1 ! **95 

Directory, Ban 92452N, Atlaftia, Goorgip 30314 



APPLIANCE REPAIR VIDEOS EJve HUMWy, ^ttlrsamnoJ 
loom teach e«v steps. OW* SO drtfBrenl 1 Apes availablE 
1 -900256-TAPE 



AJTTS. CRAFTS. SUPPLIES 



WANNA BUY A DUCK? Don't buy Ohti. torn nnp' EASY 
utepdyusp VIDEOS pfesenittf by a-Ardrd winning zarvfer Far 
psginnans pr iMCf^i'5 FREE mtorraaiKHl 5*hd SA5E tra 
TM Enterprise. 91 Atherton EHfiin PA rS&iP 



GLASS ETCHING. Completo 197 ptgq Fully hiusl-tated 
Quid# L9 Wy w4y el SafldbLtofling Glsw For Fun end 
Prpllf Send 3 14.95 Plus U W &H IQ KM5. F Q Base 9 *9. 
Ftathdrun. 10 B3S&6 



"GETTING Varied In Steihod Glaaa ' $1.00 WhiMomOro, 
Box 2085T. Handvhr, M«£ 02333 



STAinEP GLASS. Menes-undnorn FarficvwvKte 
®i rmnl.-r pdi«n FREE 19$ I CATALOG ArmiKHw. 
Dtparfrienr PM 130. Gair 276GB, Omaha, N^fafAakJ 1 27. 



CLOCK mervemema comparwilB, (A am. aposy pnnn. 
*»r harp SJjpfHwa. videca, atencile - wer lMft ■lemB ! 
WtMHwahJMtategSa.OOLciTrtitedt Srm&ar. PO &psi 4&&P. 
Andover, NJ&Wl -?H63 



"AWCHEE'5 CHAAYR imuihion. mfp. frw. EASE 
U-Nefh; BOk t3ts. Pjlmeilo. FL 34^0 



NEON ART MfjhiK 5[uoy Cuurfre FREE DETAILS KPbtT 

or Stan fl« Delphi Boaka. N«h 522 Myrlte- 

PMi?J Mllnglwv. Te^ai JEDta 



CARTOOmvG, COMM£^OALAim p 
9GNHWT1UG 



CARTOON lof Fun and ! Free Bonklw*! ! Certowvft 

Box 4DB-HA. Detroil. Mlch«gfin 4B246- 



LEARN Sign PAInhng. Pirninping Free Ceteipgue 

Kiulmann Supply. CeMarlown. MO 65033 



MODELS MOD£LS SUPPLIES 



UVt STEAM MODELS! lW-KJTS. AS5EH&LED, ACCES- 
SORIES. PARTS LARGE OfSOOilNTS Slunn mg Colored 
Catelog ti *5 Ralundabto C^vncnd En!&T?nw5 A flooh 
Publisher?. Dvpt PMM S Ban 537, AlaKandna Bay, NY "3607 
Phone- (613^*475-1771 



SEER can morter Cosy In buikli. fun IP shade Riofia B5 P 
Pacn, i&40 S.W. 39. Q.lai-L-na Cdy. OVIa 731 19 



1 2Q POPULAR MECHANICS 



STEAM ENGINE MTS p«w«f inadeli ■! aa-iinge Lb yaul 
Send £2 DO <4H iffiaksg P.M Reeearch. Inc . D §pi. 72. 4(10 
Nibs Mill Road. WhllflyiHe-. NY 14§95 



MAOC TRICKS, JOKES, 
VENT7HLOG1ASA! 



FfiLEi World s leadhii^ Novelty Catalog 16D0 JbAaa, 
Tr«ki. S&flnca. Sqorta, t+otrtMH Johmon-Smilh. F-dl. 
firadflfllDn, FL 34205-5500 



fflEE CATALOG; venirHoquivTi. Magic, downing. Puo- 

p&\Tf Billodningf Sppp: nri InflTuflidn Entertflin SUCCTOV 
Bully. Rrcriitablyi Maher, Bax 420 -PM, UHWwi Colorado 
BO 160 



FREE LAUGHTER— M 1*4 -PflRL ^ I lKHJ. 

Withal*. Kg 97319- 



FLAGS 



FLAG CATALOG fl-D S -. hide™!, inlvnfhpmJ 9KHH^ 

spriK Brpwan n Bflac &04 M1LT Bphemn. NY Il7l9- 

m* 



PBCALX 



CUSTOM EMBROIDERED EMBLEMS, PKS, DECALS- 
FnHsCala'Dgduatei Ruih Sk«th Stadn BlPJaiw, NYC- 
10014 (212| 929-2290 



ANTIQUES, REUC5, PIEMAN GOODS A 
OfUQS 



FREE L14 I Id Srnpus Coltedor* 3W.00& Indian ArfilKte. 
SpBiro. Ppli 5fl 000 Minoral? And Fo?i*la. CeddP Trading 
B«W 669 hhnfrOmdard. Adi MW* 71959 



STAMP COLLECTING 



FREE O' ft Wilh F-tal FNrhahBH. U.5 A^IOvOla Ana Wani 
LhI Service 20: \v Ha^dLng The Sterna Boutayue. PO 
Box 456. Madison. NJ D71M0 



FREE - GiOffl Harga r. Slrimp Colalpg, FyH CM AJ I The 
1_al«r DflDHiftga On WbrldWicte Stamps. Arcexxnrm And 
Supplies. Bft&aball Cardi. Poslmneta And Bankntim Plus 
Y-ou'll Rerntwe Stamps On Approval Buy Only What You 
LiAs Return Balance. Sahsiaction Guaxanbeea. iamealbwn 
Stemp CDmp4ny, Inc , Dopl. BiSoF'M. JimesLown. New 
York. (4701-0019 



THRILLING Bfl flrrfl. foreign Approvals M SO-W'ft. Dr^Ourit 
1909 Caiah^ui. Write Today! SAL Bo? 653. 5t. Laurenl. 
Ciietwc Cirtadi M4 L *vp 



FREE ^ampte plus oacalog Jenenea 3490 Middtebell, 
YYeel DldomFisEd. VI 4B323 



50 DIFFERENT OH U.S between I Ht era 1909 - $1 do Ed 

Rgufh. Rdk 37J4, Mar-Elwld Oti#D 44907 



WORLD Wim Blampa rncunted m txxWa nn approval 2c 
and VT- TRUST STAMP COMPANY, P 0 &0- lO^P. 
Jan«ii^NY 11435 



ONE I Tirol Thrw Cerd Sdpnp Approval!. Regardless 

Gitelgg Kloatef 4194 62nd Si . S*n Dtagb CA 92105 



FREE Wholesale US Catalog, Barg^m Geigie. Stamp 
Tme. B01 JW. Oymoy. WA 9S94« 



500 fhNeJent Worldwide Stamps ur.ir u DC- 1 Akk&waIs. 
□uabephil Box 6& St Jero™. Canada J TZ 5T7 



FREE JAMAICA PACKET 1 Plus bru^iri Sternp t*1a log' 
KING STAMP COMPANY, Bcia 531, 5ft1ilMreld, Pennsylvania 
15476 



hffTLEFL 100 GERMANY - 1041 Adp-uvah FarmOAte, &d? 
J 121 Saakrtloon CanAda S7X 4J1 



FREE, U.S. Mini 5el Approvals Frank Sb£ 4967. Santa 
CJara. CA 95C64 



200 'Stamps Jl 00 mrlh approvals Criuhhuc* 96 

Montclair. Quirm-y Maas 02171 



□LD* U S S-lwnpt: pn approvM Stajrmjn. Bps S535EE. 

PhikwhANuiL PA T9t It 



UGUHATWG TrBfFiHiditui Q\a Accumulaikwi Barham 
Listi Free AtauiD, Mayrurd, MA 01751 



CAMERAS A EOUPMENT 



GIVE a darkroom fd* Ch^tlmAS - GaRkROObH CABINET 
PLANS 904.725- 7660 



FIATS, SQNGSy MANLISCnm 



POEMS, Songs Wanled. FrM Racording Putslrahing 
Broadway Music PrDdudkjfw. Box 7436PM. SiraulA. FL 
3357ft 




INTERNATIONAL wOUN COMPANY, lunowOod. loola 
vernrohee. pirts. acow«K-es. elmngfc u»a. rnaimiiHinBaL 
bows. Violin, guitar hh^ CiUfllog Jl 00. D«f]( P^, 4O20 W 
Beirtdete Ave Baltimore, MD 21215 



VKMJW GUITAR. «c making matanai*.. acceewnes, 
bopha Catalog. Jt 00 Inlnmwlmfiel Ludwm Suway. Bo* 
5B0397. Tulsa. DK 74156 



ACCORdON top tirjrrdB. Cbrocvo*. Buy Deea Treman- 
doui OiKPunta Trades encepled Free mechura PM, 
AcDMdronHD.-fteme 10 Wagl l^lh Slrwt. Ywil. NY 
10011 Phone 2+2-975-9063 



AjCCOHChONS CONCERTINAS, Bunon bokes new, i^ed, 
repmrt. imdes crpdiii cards Cefttglipriff Bot; 40S, Waren, 
Ml 48096 Qitaingn J 13- 755-9060-60^32^1 M2 



INSTRUMENT Kitn 1 Build Appalachian snd hammeted 
duimmorp. &an|pa mandolins, eve n harp 5 hsrpsichorda 
Free Carskg PM Hughes. 4419 Wed Colter Dmer, 00 

mm 



PLAY LIKE THE PRO'S witteMU reading music! Any 
■ntfrumefiU Free Details fU^an Bex 45556-PM C level. inn 
0 *wq 44145 



GUDAR Chords hot IlCkS. [A£q Inalructinni, edvsnee your 
picking Ouaranleed. 514 95 Sandlhir, Bun 2£AQ RR^3 
Lesyerrworlh. KS 66049 



EDUMTiOPl A iHSTHUCTIONS 



PLAY blackjack ccmhdently.Se^vnbeanllAshcardiquic-kJy 
teech prtjven ahalm Selis?acl w guafinteed 15.90 
infnioc Box 396. Shjikapvf, &U 5S379 



TEHUPAPER ajsul*nqji 19.J76 pipers evaJUbta 1 366- 
pay a LJtAlog— rush 52.00 Rawrgh, n32?Hsho. ('JOBMtL 
Lps Angelas, 90025. Toh Fro* Mgtlino 90^391-0222 
[Cfllilpmla. 213-477-923CI 



FREE CAREER QU1DC. Earn more money wiih Sutcon 
Pie-nen Cc^ - respijnder.ee &btama Courses Grsrhon 
Inihtule. 253A Adelaide Slraat. Wa«i TdVbnlo. Canada. M5H 

m 



EXTENSION Aikt Pusf.Gradusta Awards in ^ftasoiJhy. 
Art, ScioncB. Botanic. M^ipn*. Hcfmwpaffiy. Ftadionka. 
and Dthan, 3DiubpcSA Curricular I roa {airmail {1 OOrvtand- 
snle:- Register Sussok College ol Technology Hsgtri»ld, 
DanalMlI. Suahi, England. 

NONRESIDENT UNIVERSITY DEGREES. Djc^Ilv v. UUs- 
lar's, Ddcloralfli. Ac-craaitad, inexpensive (aai. Cmdii tori He 
expenence. Free andean page booKlei. Dr John Bear, P.0 
mPM, Brai*. Cs 94i tO 



UWVERSTTY DEGREES without ctasses Accrediled 
BadtalOrs, Un»n PhD'i Free F*Cla Rsveatad Thoraon- 
FM-«2. &Oh 47Q6M. Tutal, OK 7414? 



LQCKSAirmiHG. UmvgrHl School ot Masner. CcHTWpbn- 
ifiancB and Shop Training, Hoe 31496?PM i . Sacrpmanbp. CA 
56921 



FREE COLLEGE TAPE External Degree* Bu*4fwtbFuftlie 
Ad m miration, LSW GreduatS-LPHergredualB. FiftWfiWJ AMt 
(9001 777-2S30 La SaJkr Uniwmity. LA 7TM70- 

4D00 



DETECTIVE Home Biudy D&urae Free upei pm, tarrrh- 
ca4e graal telure PrateoA«o«uil Inveslrgater School, Depi 
CP. PO Bok 41259. Lot Angetes, CA 90041 

NEON Secrete, fw Video. Lesm at Home 3D Days 
CompAtfB Plan Free Dtiaria, bo> 441 P, ANingteo V A 22*204 



PARALEGAL GRACED CURRICULUM. Approved Home 
Study Mwl Affordsbkg ft ComprehfnsWs. 100 Years el 
(-■gal Training FREE CATALOG 1*0M3fr9E» 
BL4CKSTONE SCHOOL OF LAW, F O Ban 7 MM6. Dept 
PM. Dallas TX 753-79 



BECOME A PARALEGAL Wort With Altomeye Lawyer 
EwtRKtad Hem* Study Amenca s F«riesr Paraiegal Pro- 
gram Fr*t Catalogue 600-223-4542 LP1J7 



BECOME DOCTOR OF PHILOSOPHY. EARN PflESTT 
GJDUS EUROPEAN STYLE DOCTORATE BY HhDNRESJ- 
DOfT RESEARCH RATHER THAN CQUFISEWQRK." 
PLEASE SEND RESUME, TELEPHONE HUMBER. PROF. 
JAMES HOLBROOK. GO! S4- C, NAWAA NATIONAL 
PAfNL HI 99719- 



“ JET GAS TURBINE CAHEERSI" Homesludy - 
n^arniBflanee, overhsui - Dlptema ewftrded Mne^can JM 
School Dspadment PMl Darby, Moo4h 5fl«S 
(496|34M i« 



FUUDtESTKESLLTLadiDnia and Doming. Odoka. Cou ram 
and Equipment Llectmmc Homoeopathy Equipmahl llluS- 
inatad 76 P4ge oeiMpgu# Free ta ir mail 3 doJIon'i EauMiahao 
*«r 40 years Btuoe Copan Laboratorm H^Hteld 
XMrtehvii, Sutra*. England RHS77FX. TeMB26-7W14 Fak 
0625-790097 Tafe* 96246 



(ConUmoid pn nasi peg* I 



education a rtfsrmxrnoNS 

ftANQ tKNHQ PA»5 - Flam lurimg - Elotitrunur Phgnn 
■wWting Learned *av y at home. free Doekhat. tbln Hryond 
Scftpql, PC B^K 19W. SKrftFnanlo, CA 96B1& 



OBEY Gospel 2 Thes, AtIA 3.23, MK 1 I 1127 tl E FiHh SV. 
□tala, FI A, 22670 



LEARN HpmMCMMthiE Meadne or Naiumpaihy Prom 
inivm^iicinpity AscfwHfcd SchtxH. Id Prpieessoiiai CUpk™ 
tlindard Qlhor COWM (AiGHlC* ftedigmcs EtflOTiShed 
IBS I Praipe-etm Fran lnirmmt 2 Dolmara) BFUHTVWGE 
FO RIFT SCHOOL H^gMiild. Dwnihill Suuu. England 
0H1T7FK Tele* 952*6 FAX 0325-790097 Tol C825-79Q214 




FINISH HIGH SCHOOL AT HOME. LOW MJfTOQH B+- 

ClaJDCS TEXTS, Study material and K^rmjcnpH. 

£ST. 1997 CALL 1 -H&22S560C) OH WRITE- AMERICAN 

School, deft. bh e sstm st. Chicago. rL wsa? 



WORLDWIDE COLLEGE OF AUCTIOHEEFIING, t*C |tpr- 
morty PnlscM Term «»fi Fro calalog COl, GORDON E 
TAYLOR, Bqe 949, Dopl 1& MiraiGrfy. IA 5Q40i SiS>'l£3- 

sz« 




CONSTRUCTION - OVERSEAS 



USA AH Piu'j Ehgiri«n*3 Know Where The Jsbi 

Art. OfirAlPbKil^ DlreiZIury J1Q 9! Plus S T 50 Pcrflagti And 
Wendling to CtVWHUtllOfi PO Bb« 1365, S*<UCA. 5.C 



JOBS ■ Airlines Wham Id ipt^^ 1 1fl DamMbc and 
Foreign Carriers 5 ms 13 OG - A.n line Dlracsory, P O. Be? 
1DT«>. HuiNh, FL 30017-3761 



COLORADO employers are looking lor people Ld IlH 
potilions In needy every beid To obtain IntormatwA write 
Employment. PO 6952. Colorado Springa. Colorado ffi»34 



GET tlWCTD - WKH RECESSION-PROOF POSTAL 
JOBS Wllh proven sytlarti. Free dfttefb Cedar Ridge, Boa 
527. Belleville, KJfiBM 56935 



BREAK MTQ MUCAfflWQ wtfAtflt enp*nencfl or 
rrfchmg 5u£<:r»M insider s iips sihDfWkM guaran- 
teed 5535 Topiobs 6?7C PheHwii 4-flnp. Foster Qly CA 
M46M 




OVERSEAS. Ta 51 0C0 Daily' FREE 1l*t Z1NCPO, Box 505 
Dearborn. Ml 4612Q 



GOVERNMENT JQ&S JiMIE ■ m93fryr. ^ Hmng 
Your am*. Cgd (1| aO^T-STOG Et< JTMZ4 lor livings 



SBM* WeeMy Aaeembling Our Pfoducts Al Home. <41 S] 
432-^H I'RiJcc-rmrl M*$uge| 



EASY Wofh 1 EneelUsnL Par 1 Assemble Producia As Hnnw 
Caf! 504-6*1-6003 EpI 5003 



OVERSEAS VE-.000 - 575000 - Free Raportl 
EmpigymtnL Bct i976(^AZ, Mndunapol^. in *6219. 



AUSTRALIA WANTS YOU! Big Pay' TninspoHUioni N** 
Ernplnymenl Handbook— 42 60. Interna Usual , floa: t9lQ7 
A2L Wldhinglcn DC 20036 



BECOME A flESWRATORY THERAPIST Moku 550 W per 

hour Pten, 3743 NW 114 IN &3^l Springt. FL 33045 

HEN. WOMEN I WhblMale prdducts rflpnqonUNe; ™d- 
Fhd mtvmalda. Nb In¥«lm6n£, W OwARdvra Free Inro'-ma- 
fw interrrKhjnlHon Enterpneas, P.Q. Ben 15500 BiUingy, 
MT MtCr? 



OVERSEAS Hart Immediately all loquiftoe- nudlad. Top 
Uta/y antf IwnallEa l ■ toi 12? 3dM 



IHTELUOEWCf JOBS, FED. ClA. US (UnlDma. B£A elc 
Now Hiring Liabngy. [1 ) 60S-G£J74000 Efl K-JOK* 



mRNVENTOAS 



DEAL DIRECT WITH A 
fi£Gl5Tta£B PATENT ATTORNEY 
AND ORADUATE ihGiKEifl wrfi iruty-one vwrs 

u.s and nbjnwayv* paler: aupfcatoora 

PATENT jru DEVELOP vai dr.-* Wilh thn isjjcwkH’ifji ^ fln 
mom Cdl or k* r^e CONFICOmAi DtSO.D£UFIE^ 
RfCORO Of INVENTION -H-d 96 PAGE BROCHURE 
Hirniitctcri ir kidLlfilrv MaHtftng FTfim, Overiwia 
FVcckadMi. Prrti^ypw. nm 

Alep sphTKift^ing in and 'FKtemirki 

— LESS THAH ONE HOUR FHOM US PATENT Of FlCE- 
CALL TOLL FREE 1 AZ 7m ™ wrib' fAchael I KnU 
FfeCRaMC RttOt Astmev U3 PBtml rog^trgJicn ^26.7S5. 
171 L»e IW YSrt- H 791 (M USA 

(Sl6l ■ 367-7777 - FAST i516s - S2-27A7 h C-™sa CuK 
BOO-1S7^704 



PATENT AND DEVELOP Your Inrtnlinn. rfegisSt'ed 
Pmern Ajreni end LjnnriMd Prr^«sr;inna' Engine** Send 
lor FREE PATENT INFORMATION Every IrirantH Shbuld 
Have: Hn-hara L Millar 12 Parkside- Dpva, Suite M, Din 
Hifii. NY 111*6 [ii6| *9SJ-t3<3 

PATENT IT ECONOMICAL! V! Free neullA L^HHKd Nnce 
11153 Flene^ Assbc^etee 2D06 F*r dulu Rfcfimbnd. VA 
23229. 



iNYENTORSr Can you p-ilenl and prdlil Worn your idu? 
Can AMERICAN NVENTORS CORPORATION I nr Irw.nior. 

m#bgn. Qvw a. rpt whvht.p i (9001 338-5056 In Canada 

dill (413] 5S0-1753 

CASSETTE TAPES on marketing, licensing, and pslQftl- 
ing nvflnrign*. atlmedrig driers, deaHng with big MF™pa- 
nia*. gelling kelp. S*t p! 6 1«pet. £35. call 2O?-4$6-J30S or 
wnle IPO, 1255 22 rd SlmeE NW, -*656, Weeriinglnn, DC 
20037 



PATENT aOENT, Scotl Hamsey, 5253 Slar Place. 
Columbia. MD2i$>*4 



THE NEW EUROPE iWtf WANTED m^n,cjn». i^eae 
PnKlucI^ Servcm ffOCr ToircfBC Ave . Suite M 
Lnpnrng PJinota 60448 

REGISTERED PATENT ATTORNEY Dooald A. 
Kfltlie&psngd *ra HunpeHord Drlye. Rockville. Meryiind 
20656 1-000-740-6215 



FREE iielp fdr invenidrsl t4i- charge Idr pmleclicm harms 
end InldrmaUan kll Alliiiuied hmmnldra fdundtbdn 1-flDO- 
52S-5685. 



PATENT SEARCHES 

FIND nuL d your idea oan be patented beridre you spend 
rilbuiinds dl dbllere tm ihe aciuM lllMhg. Our aJtardobln, 
profeasidrifliiy conduced search m the U S Rauni Qlfita 
could aavtr you ffionfiy and dlsappsiftliimnt laiar Aeacimaly 
no obiiflal koi-. mo requeuing oete^Ei Irom Patent Finders. Sulla 
165. Man Slop 29, 3220 N Slrwl. NW WaBhmgion, DC 
20007 

TAIWAN PATENT AND TRADEMARK REGISTRATION 

Lowe* larpea, Alfred H Jason.. P.0 Box B2-E44. Talpai, 
Taiwan. 



THQRQUOR, man|5tniiwa. and prgniul palanl mrUl«- 
AceuSeuCh 1-800-999-5498 

INVENTORS^ Free mromiajiian on otie^mg your iiwention 
lor tele Kessler Satoe Corporabon. C-5-Fl, framoni, Ohio 
43120 



FLASH! BOOKS FOR INVENTDRSt Catalog Jl 00 Slarco. 
Bem 2121. Pee body, MA QiQ6Q 

NVENTIONS WANTED PR*£> INTERNATIONAL, 13T7 K 
STREET IK WASHINGTON. DC 30005 



WY&FGOfia* ne* product WaaetHhltlo industry, 
tali i -dOO-286-rM.A 

FDR Frodud Development, and Palam AawitMri ce, CM I 
Davison ft Assdciaiaa. Free intonnallofl. 1-800-677-6332 

TEW TOY DEAr Need Hdeea Id lay tumpariiea^ We cAn 
nelp r Can EXCEL to* FREE phane sonsultatidn 
£12-834-1200. 

H^Ch^SWONAL ENGINEER INVENTOR SHARES INFDR- 
MAHON- PROTECT INVENTION BEFORE SPEAKING TO 
ANYONE. FILE INEkPEHSIVELy WITH GOvEHwMtNt 
COMPLETE m FACE RECORD DISCLOSURE MANUAL 
FORMS AND INSTRUCTIONS. $25 M ALLOCCO 
ASSOCIATES. P O DO 31 532HI, MIAMI. FLORIDA 33183 

CASH Id! IdaaL-InvanlkMia. Free Patenc/Martaling Erfar- 
nuhan. I -BQ0-43-MVE VT 

INVENTORS' Enhi&rlom! S&308 In awards fur ^finnjna 
eahibil^ Inlgrmahjgn ^ 4 1 

FREE Ig sunuus mwwnlCKli. mlnmalign pn manulBChH-Hig 
*m BBlhng. DPI 942. Sluarl F| 34S95 

REGISTERED PATENT ATTORNEY Frw inl 0 rmabr>n Pal- 
pd SearrhDSi-AppliuliDn!;. Helwdnik Qtficiif. 1 400-674* 
6670. 



PATENT SEARCHES INCORPORATED 
PHOVlomq Cumpr*bffi*rt* PaMnfc TFeiMmirk 

Search** tetd Inrc-i-malicri Pega-cf r^ Pjolocring and Mar- 
keting Your Uea Prfarmation an P -ioi An, Trade Sennb and 
More. For Free Brochure whle. FSl, 42E3 li. Main Si Suds 
420. Fall Riwr. MA Q2720. FAX C50S) 67fl-ia0i 

THE BiOOX Of BOOKS AH about inv^mion tor tnnwrlwi 
Fr&n Intqi martian 3A5E The Nisypprk. s£iO F Che&h’u.l SuMi 
303 M ClnL-a-B 1L 00311 



INVENTIONS WWTB> 



WVENTORSi Your brsi slep t* impopanl. FwfflwadMidfl, 
call Advan^edi Patent Servioas. WashingiDn, Ot r-BQO-tba- 
om 

INVENTORS: Call TLO te frpa ln(grma|ioii l-WKM6i- 
7200 24 hogn,vday - US^VCaneda 

INVENTORSI Ham An Mia? Cm AIPAC for rw Inrorma- 
tx>n perfcage US4Canada l -60&-225- 56C0 [24 Hoy ra ! I 

INVENTORS; ir you h eve an mventlon lor vale « Ikaiua, 
wit* rnr rrpfi bogKiffi e*pteinlng how we can he4p you. 
Knaalpr Sate# Corpgrellcwi, 0-5-IW. Fremonl, *3420- 



INTERNATIONAL SpeeiBtiieB Liii Your Product in dmnta- 
uler ca:ai&ga iwatianwide &1E-942-2 r 52 at ou aNponaa 



REAL ESTATE A FARMS 



GOVERNMENT HOMES bom Ji id repair i Deiinquan; la? 
properly Fl&poewssiojrs Call fl >30b--&a f -FH3UG Evt GH- 
2C624 lor current mpo irsl. 



CAUFQRMA. Ldh> Adm-gv SSO-OODown S50.flQ MpnEh^ 
ly Dai 25291, Lot Angeles 90035 



REAL ESTATE FOft SALE Hunting ft Isshing relTiiln 
like & tf*m time o, ill type* pr wilderrwea pruperl « Qm K cr 
YVJjle lot Out NEW FREE CATALOO nliuw^toing Ihuusa/ids 
or real e£lete vulue* nabonmde! UNITED NATIONAL HEAL 
ESTATE. 4 700- PM Beltevte*. karman C4y, MO 51112 Rh 
Toll-Free i-6iXK8*M0£di 



FREE CATALOGS-TENNESSEE, GEORGIA, Hanvaa 
Lena BusineaaH RledBe SpeclPy Slate ft Prupany Fre- 
«Bf>id. COUNTRY NETWORK, BPk >6ftPM Gainusvillc-. MO 
6565546v3? (417^679-4633 



LAND Kingman Arizona. Ocala Florida, Fed Garland 
Colorado area Acralte* tor homea or mobiles Zero down 
rnpm £5S-Manlh Fr W 1 ^BOG-521 Wnte Land. P 0 Bo« 
315PM DUncfl, GglgredpeiHB 



GOVERNMENT LAWS 



GOVERNMENT LAND OPEN 1TJ CUIM, 20 Id 40 icm 
locEdibn^ a-HLkiliL-te lar ^2D gowmrtwrit 'k: ir A a-Jka Arjn 
na Arlunsas:, Calirornia CbTCYAdd, Florida. Idaho Louie- 
ana, Mi^isaippi. Montana. Nevada, New Mesuea, D-ngdn, 
Utah. Wyoming. For complex malructaona, maps, Tiling 
forms and ea^ephonp helpline send 126 -or Idr nKKe inrenea- 
tion wnd £3 PirWic Lands TiHe. PO B 2945, Pan Angeles 
WA 9^82 



FORECLOSURES 



REPOSSESSEB VA A HUB HOMES available r^m qov- 
Qmmunrt !rc*n Jt wilhaut credit clw^ Vgg m&air AJpo Ipu 
dBiinqurm.1 bnH3ciiiim»Ciil (flOS) 60J-755S EH Ho7« Igr 
repo lilt your im 



^rrwHOi^SAiJF 



8ELT&, igptlei. Hat Tic*. Jewelry AAora Compteta ime 
!ud aallnn Rig P'giitr. CbmpfiDlB OenMr sol up Color 
catalog Jl ® Antt^r. B^k 39W-PMR. Nprth Prgedflnc*. Rl 
□2911 



VACUUM CLEANERS Di«dun^ Paces ' New Rs-nbow 
$599,95. Kirtry. Filter Quoun, Tri-5la r Panasonic, Oil ills. 
ABC Vaduljfh Warehouse, 6720 BurnrH-PW AuSUn. Tosar. 
78757, J5I2! L59-7&U 



490,000 BARGAINS B^ii C w wholesale Mary free I Uqm- 
daiten* Clom^U Job Lois &rKJ*a Sampm* Frea 
DeLailn Dai^ainhunairiDpf»i1uni1i^. Ro>: i*0& A. Holland, 
Michigan *9422 



CLOSEOUT JviMlry ft Cmlt Suppl«s (CiUlog 2£t) 
Rduiiati, 107^831 D™, Arlington . MA 02174*71 $9 



JDM THE REGULARS, Low at Kadio-e fftviemi 
Bggi*, Ski's 3&e Ricyelw, Serfs'*. Chaim, Bed*. Dres»r*. 
TfttJoa $500 Fur l $1000 No Minimum Sux! J-14QG Ip 
Alaska C ulresch. Box 33665 JunnSu Almka 99803 



EARM MONEY »llmg Gold and costume lewtfry, wi^s, 
watch»‘Suy Ckmcl. &ekiw Ralail Calaiog Jtoo 

Ama-PW, AO Greenwich Aye,, Wwwirt. Rl 02036 



ADVERTISPKa AGFNOES, AW, SETf, 
MAUIG LISTS 



NEW ACTWE NAMES! MIXED STATES! IMMEDIATE 
SHPfMENTl Adhesive Labels HOTLINE Opportunity Seei- 
ert/LoilO; SODlsb. lOOtlS DTHtftS! Adyon, Drawer B2 
Shelley, ID 63271 Vita-MC. AnrE^ 1WW-UH. 



OWINAL BRAjND NEW NAMES Irom our own adveHls- 
ing^AdheirveEsbiis Ordiakeliire OPPORTUNITY SEEKERS 
AND BUYERS, 2QSVJ15 : 100&M5- ^ CEF . FOB 4*6. 

Spokirid, WA 99?1G VlPfA MC. 509*Mr47&1 



MOT-UNEoppofiunity. SaeUera, None c*t ter Ai any pnea 
ilffl - SASE A J. NELSON, «0-w-171h Ave, Oshkosh 
Wt* 54901 



HEW NAMES DAILY! Fu* order "TWLED FftEEl SAME 
DAY SHIPME/fTl" Adhcawa UbtHa Sager qppcHun% W*- 
era 2CC 55 500E9, "DDI JIS. 2 DXl5?J. 5 OQti-Sl? 10.000 
$62. Other LisiB Available LIST-MASTERS, Qo^ 425-BR. Mi 
Sinai. NY 1 1766 Visai4CCO(> orders call BOO- 356-8664. 



ACTIVE HAMES DAILY I Cbmpucanied, pecl-SHu labals- 
immedlile BhipTrenl, tJODCkSlZ - 2-XH522 - 5,€0&$4J • 
I0.d0067g SanvEmerpnse. P.D. Bon *6367. Wilauga TX 
7S146 
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